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EEEATA AND ADDENDA. 


Page 7 line 6 for “ pterpoda” read " pteropoda.** 

— “18 for “ brachiapoda** read “ brachiopoda.’* 

11 “16 for “ pector” read “ pecten.** 

15 “80 for “Mr. Robert” read “Mr. George Roberts;” the 
statement is undonbtedly correct. 

22 “ 16 /or “sltJTotic” “sclerotic.” 

25 Note. Striped muscular fibre has been observed in Scdpa. (Huxley.) 
28 line 8 erase the words “ when withdrawn.” 

28 Fig. 16 anterior; posterior; lateral; r, rachidian. 

80 line 27 erase “ and by four in the brachiopoda.” 

89 “ 22 the “ tubular structure” oi pinna is probably occasioned by 
the growth of a confervoid sponge between the laminm* 
(Quekett.) 

46 “ 18 erase the word “ cylindrella.” 

60 “ 7 for “ brachiopoda” read “ opistho-branchcs.” 

62 erase lines 20 — 23, and see p. 245. 

54 lino 12 see Supplement. 

65 M. Verany and H. Muller have shown that the Hectocoiyle is 
developed in place of the right arm of the third pair of the 
male cephalopod, and spontaneously detached. See Supple- 
ment. 

67 line 8 from hoiiom, for “ dorsal” read “ ventral.” 

68 Tremoctopus is a sub-genus of Octopus^ not of Fhihnexis. 

•70 line 16 add “ l)/pe, Loligo Aalensis, Schubler.” 

71 ” 14/(7r“Fidenas? Gray”r^a4f“R. palpebrosa.” 

79 Note, for “ the apocryphal genus spongarium was founded on” 
read “ most of the so-called spongaria are,” 

89 Sub-genus 6, Biploceras (Salter). The shell is supposed to have 
resemMed Gonioceras, and the external tube to be a simple 
cavity formed by the approximation of the lateral angles. 

94 line 15 (and PL HI. fig. 4) for “Rhothomagensis” read “ Rotho- 
magensis, from Roihomagumt Rouen.” 

100 “6 for “ riam” read “rima.” 

105 “ 8 for “ Strombidia, Sw,” read “ Rimella, Ag ” 

106 erase line 8. 

108 Admete (viridola) is a boreal form of Cancdlaria, without plaits. 



Page 108^^tl|||||(aDgolifera) and Rapana (p. 109} are Purporae. 

115 Cith^ Schmn. belongs to Fam, Conida, 

137 line IS add Syn, Polyphemopsis, Portlock. 

128 “ 2 for “ Triphoris,” read ** Triforis.” 

— “9 for “ eidos, facies” read ** ides, patronymic termination.” 

129 FasUgiella; Fossil^ Eocene. Paris {Ceritkium rugoaum, Lam.) 

131 for "Pacbystoma, Gray” read “ Cbilostoma, Desb.” 

132 Remove Adis to the Pyramidellidai. 

— line 3 from bottopj, (and PI. IX. fig. 4) for “ A. perforata, Mont. 

MS.” read “ A. supranitida, Wood.” 

185 line 4 erase “ Nina, Gray.” 

— “6 for “ many-whirled” read ” few-whirled.” 

136 (and PI. IX. fig. 24) for ” Litiopa bombix” read “ L. bombyx.” 
142 Navicella inhabits freshwaters, adhering to stones and plants. 

145 line 80 for “ Maclurea, Les.” read “ Straparollus, D’Orb.” 

154 line 6 from bottom, /or ” Pattison” read ” R. Patterson ” 

155 Metoptoma is a sub-genns of Fileopm, not Patella. 

Exp. Plates. PI. V. fig. 5, /cr “ California” read » W. Indies.” 

” — fig. 7, for “ China” read ” W. Indies.” 

” VII. fig. 15, /or “ Philippines” read ” Tahiti.” 

” XII. fig. 13, /or “ Australian Ids.” read ” Tahiti.” 

” — fig. 43, for ” Shy, Philippines” read ” Gray, k 

Jamaica. 

Page 165 Glandina; the Lusitanian Balimus Algirus belongs to this genus 
168 line 15 insert “ devour” before ” animal substances.” 

177 “ 16 for ** Megaloina” read *‘ Lomastoraa.” 

253 ” 3 from bottom, erase “ JEtheria has a large foot.” 

261 ” 25 erase ** AuceUa^ Keyserling ,” it is a pearly sjiell, distinct 
from MonoUs of Munster. 



NOTICE. 


In the long interval since the publication of the first part 
of this Manual, materials have so accumulated on the writer’s 
hands, that it has been found impracticable to condense them 
within the space at first contemplated. The illustrations also 
have been more numerous than was originally expected, and 
occupy considerably more room. But although a Supplement 
has become inevitable, the publisher has allowed an extra 
number of pages, in order to render the present part complete in < 
itself. The writer hopes to make the Appendix more valuable 
by figures and descriptions of the animals of many hitherto un- 
described Bivalve genera, the materials for which have already 
been placed at his disposal by Dr. J. E. Gray. The present 
part owes much to the assistance of Mr. Albany Hancock, of 
Newcastle; Mr. Thos. Davidson, F.G.S., and Mr. T. H. 
Huxley, E.K.S. 
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PART II. 


CLASS II. GASTEROPODA.— ORDER II. Puimokifeba. 

This order embraces all the land-snails and other mollusca whicjh breathe 
air. They are normal gasteropoda, having a broad foot, and usually a 
large spiral shell; their breathing-organ is the simplest form of limg, and 
is like the branchial chamber of the sea-snails, but lined with a network of 
respiratory vessels. One large division of the land-snails is furnished with 
an operculated shell ; the rest arc in-operculate, and sometimes shell-less. 

The pulmomfera are closely related to the plant-eating sea-snails (Iwlo-^ 
stomata)^ through Cyclostoma^ and to the nndihranchrs by Oncidlum. As 
a group, they are generally inferior to the sea-snails, on account of the com- 
parative imperfection of their senses, and the union of the functions of both 
sexes in each individual. 

SECTION A. In-operculata. 

The typical pulmonifera vary much in appearance and habits, but agree 
essentially in structure. Most of them have sufficiently large shells ; in the 
slugs, however, the shell is small and concealed, or rarely quite wanting. 
Snail-shells contain a larger proportion of animal matter than sea-shells, and 
their structure is less distinctly stratified (p. 40). In form, these shells repre- 
sent many marine genera. The greater part are terrestrial, only some of the 
smaller families inhabit fresh-waters, or damp places near the sea. The res- 
piratory orifice is small and valve-like,* to prevent too rapid desiccation in 
the land-snails, and to guard against the entry of water in the aquatic tribes. 
Land-snails are universally distributed ; but the necessity for moist air, and 
the vegetable nature of their food, favour their multiplication in warm and 
humid regions ; they are especially abundant in islands, whilst in hot and 
desert countries they appear only in the season of rain or dews. Their 
geological history is less complete than that of the purely marine orders ; but 

* Hence they are called Adelo-pneumona (concealed-lunged) by Gray. 

I 
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their antiquity might be inferred from the distribution of peculiar genera in 
remote islands, associated with the living representatives of the ancient 
fauna of Europe. Fresh-water snails {Limnaida) occur in the English 
Weald, but fossil land-snails have not been found in strata older than the 
Tertiary in Europe, and then under forms generically, and even in one in- 
stance specifically, identical with living types of the new world {Megaspiray 
Proserpina, Glandina, and Helix lahgrinthica). In the coal-strata of Nova 
Scotia, Sir Chas. Lyell has discovered a single specimen of a reversed and 
striated shell, apparently a Claiisilia. 

The lingual dentition of the pulmonifera confirms, in a remarkable manner, 
those views, respecting the afiinities of the order, and its zoological value, 
which have been deduced from the more obvious characters afforded by the 
animal and shell. The operculated Itfnd-snails have seven-ranked teeth, like 
Paludina and Litorina. The in-operculated air-breathers have, without 
known exception, rows of very numerous, similar teeth, with broad bases, 
resembling tessellated pavement. Their crowns are recurved, and either 
aculeate or dentated. The lingual ribbon is very broad, often nearly as wide 
as it is long ; and the number of teeth in a row (though usually a third less) 
is sometimes as great, or even greater, than the number of rows. The rows 
of teeth are straight or curved or angulated ; when the rows are straight the 
teeth ore similar in shape ; curves indicate gradiuil changes, and angles ac- 
company sudden alterations of form. 

, \ l-iyl-Vl^lylwiyMulwI^vitelwlMlwlj vl wlulwl 
I .IwlwMwIvlyMylulyM^jiyl^l^l^l I v|j£lylwli.Myli<rlulwlyly|v|vl»|wl»lt<lwlv|yMwwiyivi«yi.M4 

__ 1 |y|'^i\*ly| wMy|v|y|M|w|y|i»My|ytyM-l««l«»l««H»|yiOl- l'. lyl»)'«j 

■ l e~l 

Fig. 90. Lingual teeth of Achahna,* 

The absolute number of teeth is only a specific character, and is usually 
greatest in the larger species ; but the Helicellce have fewer teeth in propor- 
tion than the Helices, and Vclletia has fewer than Ancylus. The anomalous 
genus Amphibola (p. 139) has au unusually broad tongue, armed with teeth 
similar to those of the snail. 



a 

H) 

Fig, 91 . Lingual teeth of Amphibola.f 

About one-third the lingual membrane is spread over the tongue; the rest 
has its margins rolled together, and is lodged in a sac or dental canal, which 

* Fragment of the lingual membrane of Achatina fulica^ with central and lateral 
teeth more enlarged, from a specimen communicated by J. W. Laidlay, Esq. 

t Part of the tongue of AmphilFola avellana, from a preparation by J. W. Wilton, 
Esq., of Gloucester. 
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diverges dowiiward||from the posterior part of the mouth, and terminates 
outside the buccal mass of muscles.* * * § 

The mode in which the tongue is used, may he seen by placing a Limnaa 
or Planorbis in a glass of water, inside which the green conferva has begun 
to grow ; they \sill be observed incessantly cleaning off this film. The upper 
lip with its mandible is raised, the lower lip — which is horse-shoe shap^ — 
expands, the tongue is protruded and applied to the surface for an instant, 
and then withdrawn ; its teeth glitter like glass-paper, and in Limmea it is 
so flexible, that frequently it will catch against projecting points, and be 
drawn out of shape slightly as it vibrates over the surface. 

“ The development of the (in-operculate) Pulmonifera has been worked 
out by Van Beneden and Windischmann,t by Oscar Schmidt, J and by Gegcu- 
baurjf the memoir, by the last named author, contains fid! information 
resi)ecting Limax and Clausilia^ and some important notices with regard to 
Helix. 

“ The yelk undergoes complete division. The first stage of development 
consists in the separation of the embryo into mantle and foot. The anterior 
part of the body, in front of the mantle, dilates and forms a contractile sac — 
the horaologue of the velum of marine gasteropods — which in HoriSy Pohj~ 
cera^ and has been seen to exhibit similar contractions. {Gegen- 

bmr.) To this contractile vesicle the name of Yelk-sac was given by Van 
Beneden and Windischmann, but it is a very different orpn from the true 
Yclk-sac, which exists in the Cephalopoda alone among molluscs. 

“ A similar contractile dilatation exists at the end of the foot — and the 
contractions of this ‘ caudal’ vesicle and of the * vitellary’ vesicle alternate, so 
as to produce a kind of circulation before the development of the heart. 

“ The oral tentacles and parts about the moutli arc the last to be com- 
pleted. 

“ A peculiar gland exists during the embryonic period, attached to the 
parietes of the ‘ vitellary* vesicle, which Gegenbaur and Schmidt compare to 
a V’olffian body. 

** Gegenbaur draws attention to the fact, that the first rudiment of the 
shell in Ltmax, Clausilia and probably Helix^ is not secreted on the extenor 
of the mantle, as in other gasteropoda ; but is deposited, in the form of 
cijalcarious granules, within its substance. 

“ Besides, therefore, the possession of Wolffian bodies, and of especial 
contractile organs, which subserve respiration and circulation during em- 
bryonic life—the terrestrial gasteropoda are further distinguished by the 

* Thomson, An. Nat. Hist. Feb 1851. 

t Reeherches sur I’embryogenie des Liraaces. Miiller’s Archiv. 1841. 

J Ueber die Entwickelung von Limax ayresUa MUller’s Archiv, 1851. 

§ Beitrage zur Entivickelungs geschichte der Land-gasteropoden. Siebold and 
Kulliker’o Zeitschrift, 1852. 

I 2 
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peculiar mode of development of their shells — if the ohs|paiion8 upon Clou- 
silia and Ueiix may be extended to the rest. The first development of the 
shell within the substance of the mantle (a relation found hitherto only in the 
Cephalopoda) is up to the present time a solitary fact, without paraUel among 
the other gasteropodous families.** {Huxley.) 

FAMILY I. HELiciDiE.* Land-snails. 

Shell external, usually well developed, and capable of containing the entire 
animal ; aperture closed by an epiphraym during hybemation.f 

Animalt with a short retractile head, with four eylindrieal, retractile ten- 
tacles, the upper pair longest and bearing eye-specks at their summits. Body 
spiral, distinct from the foot ; respiratory orifice on the right side, beneath the 
margin of the shell ; reproductive orifice near the base of the right ocular 
tentacle ; mouth armed with a homy, dentated, crescent-shaped upper man- 
dible ; lingual membrane oblong, central teeth in-conspicuous, laterals numer- 
ous, similar. (Sec Intr. p. 17.) 

Helix, L.J 

Type, H. pomatia, L. Roman snail. Efym. Helix, a coil. 

Shell umbilicated, perforated or imperforate; discoidal, globosely-de- 
pressed or conoidal ; aperture transverse, oblique, lunar or roundish ; margins 
distinct, remote or united by callus. 

Animal with a long foot, pointed behind; lingual teeth usually in straight 
rows, edge-teeth dental ed. 

JDisir. including the sub-genera, above 1,200 sp. (several hundred sp. are 
undcscribed). World-wide , ranging northw^ard as far as the limit of trees, 
and southward to Tierra-del-fuego, but most abundant by far in warm and 
humid climates. M. H’Orbigny observed 6 sp. at elevations exceeding 11,000 
feet, in S. America, and Layard found H, gardeneri at the height of 8,000 
feet in Ceylon. The species of tropical and southern islands arc mostly 
peculiar. Several of the smaller British species, and even the large garden- 
snail {H. aspei'sa), have been naturalised in the most remote colonies. The 
Neapolitans and Brazilians cat snails. 

Eossil (extinct) sp. about 50. Eocene — . Europe. 

Sections ; Acavvs, Moutf. Shell imperforate. H. hmmastoma, PI. XII. 
fig^ 1. 

Geotrochus (lonchostoma) Hasselt, Trochiform, flat beneath. 

Vohjgyra, Say. Depressed, many-whirled. H. polygyrata, PI. XIL fig. 2. 

* The account of this family is chiefly taken from Dr. L. PfeiflTer’s MonograpJlia 
Hehccorum. 

t The epiphragm is a layer of hardened mucus, sometimes strengthened with car- 
bonate of lime ; it is always minutely perforated opposite the respiratory oriflee. 

t The synonomy of the genus would fill several pages. See Intr. 1, p. 59. 
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TridopsiSt Raf. Aperture contracted by tooth-like projections, H. hir- 
suta, PI. XII. fig. 5. 

Carocollat Lam. Peristome continuous. H. lapicida, PI. XII. fig. 3. 

Sub-genera. Anastoma^ Fischer. (Tomigerus, Spix.) H. globulosa 
PI. XII. fig. 4. Aperture of adult turned upwards, ringent; 4 sp. Brazil. 
Hgpostoma (Boysii) Albers, is a minute Indian snail, in which the aperture 
is similarly distorted. Lychnus (Mathcroni, Rcq.) has a similar shell, but 
no apertural teeth ; 3 sp. occur in the Eocene Tertiary of the S. France. 

Streptaxis, Gray. H. contusa, PI. XII. fig. 6. Sub-globose, lower 
whirls receding from the axis of the upper ; 24 sp. Brazil, W. Africa, Mas- 
carene Ids. S. Asia. 

Sagda, Beck. H. epistylium, PI. XII. fig. 7. Imperforate, globosely 
conoid, close- whirled, aperture lamellate within, lip sharp ; 3 sp. Jamaica. 

Proserpina (nitida) Guilding. Shell depressed, shining, callous beneath ; 
aperture toothed inside; peristome shai’p. Dutr. 6 sp. Jamaica, Cuba, 
Mexico. Fossil, Eocene — I. Wight {F. Edwards). 

Eelicella, Lam.* Type, H. cellaria, PI. XTT. fig. 8. Shell thin, de- 
pressed ; peristome sharp, not reflected. Lingual edge-teeth aculeate. 90 sp. 

Stenopus (cruentatus) Guild. Syn. Nanina (citrina) Gray ; Ariophanta 
(laevipcs, PI. XII. fig. 9) Desm. Shell thin, polished ; peristome thin, not 
reflected. Animal with the tail truncated and glandular, like Arum ; mantle- 
margin produced, partly covering the shell. Distr. 70 sp. S. Asia and Ids. 
N. Zealand, Pacific Ids. W. Indies. 

ViTRiNA, Drapamaud, Glass-snail. 

Type, V. Drapamaldi, PI. XII. lig. 28. Syn. Hclicolimax, Fer. 

Shell imperforate, very thin, depressed ; spire short, last whirl large ; 
aperture large, lunate or rounded, columellar margin slightly inflected, peris- 
tome often membranous. 

Animal elongated, too large for complete retraction into the shell ; tail 
very short; mantle reflected over the shell-margin, and furnished with a 
posterior lobe on the right side. Lingual teeth (of ty|)e) 100 rows of 75 
each; marginal teeth with a single, long, recurved apex {Thomson). Occa- 
sionally animal-feeders, like the slugs. 

V. Cuvieri and Freycineti (Helicarion Per.) tail longer, more abruptly 
truncated, with a caudal gland like arwn, mantle more developed. 

Distr. 64 sp. Old World, 58; Greenland, 1; Brazil, 5. 

Sub-genera. Laudehardia, Hartm. (Helicophanta, Fer.) V. brevipes, 
PL XII. fig. 29. Shell perforated, horizontally involute ; aperture oblique, 
ample ; 3 sp. Central Europe. 

Simpulopsis (sulculosa) Beck ; shell succinea-shaped. 5 sp, Brazil. 

* For this group Mr Gray formerly employed the name Zonites, given originally 
by Montfort to Helix Algira; in his later works be adopts Hehcella. 
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SucciNEA, Draparnand. Amber-snail. 

Type» S. putris, PI. XII. fig. 28. 

Syn, Cochlohjdra, F^. HeHsiga (S. Helens) Less. Amphibnlima (patnlB) 
Beck ; Pelta (Cumingii) Beck. 

Shell imperforate, thin, orate or oblong; spire small; aperture large, 
obliquely oval ; Golnmells and peristome simple, acute. 

Animal large, tentacles short and thick, foot broad ; lingiial teeth like 
helix; S. pntris has 50 rows, of 65 teeth each {Thomson), Inhabits damp 
places, but rarely enters the water. 

Bittr. 68 sp. Europe 5, Africa 3, India 1, Australia 1 ; Pacific Ids. 17, 
N, America 14, S. America 11, W, Indies 11. Fossil, Eocene, Brit. 

Sul^genus, OmalonyXt D*Orb. O. ni^s. PI. XII. fig, 24. Shell ova), 
convex, translucent, spire nearly obsolete, margins sharp. Animal large, 
slug-like ; shell placed on the middle of the back, with the mantle slightly 
refiected upon it all round. List, 2 sp. Bolivia ; Juan Fernandez. 

Bvliuvs, Scopoli. 

Etym, P Boulimost extreme hunger (in allusion to its voracity !) 

Syn, Bulinus, Brod. (not Adans). T^e, B. oblongus. PI. XII. fig. 10. 

Shell oblong or turreted ; aperture with the longitudinal margins unequal, 
toothless or dentate ; columella entire, revolute externally or nearly simple ; 
peristome simple or expanded. 

Animal like Helix. B, ovatus attains a length of 6 inches, and is sold 
in the market of Rio ; it oviposits amongst dead leaves, the eggs have a 
brittle shell, and the young when hatched are an inch long. (Sec p. 64, 
fig. 31.) 

SecHons. Odontostomus (gargantuus) Beck, 
aperture toothed, 13 sp. Brazil. 

FachyotiSi Beck (Caprella, Guild.) fig. 91.* 

Fartula, Fer. P. faba. PI. XII. fig. 13, 

Tahiti, 26 sp. Asiatic, Australian and Pacific 
Ids. 24 ; S. America 2. The animal is ovo- 
viviparous. 

Gibbus {Lyonnetianui) Montf. Shell hump- 
backed ; Mauritius, 2 sp. 

Bulimulus, Leach. B. decoUatus. PI. XII. 
figs. 11, 12. Shell smallj lip acute. Above 
800 sp. England 3 sp. 

Zua, Leach. Z. lubrica. PI. XII. fig. 14. 

Shell polished, columella slightly truncated. 

Leach. A.tridens. PI. XII. fig. 15. 

Shell polished, peristome thickened and toothed. ouris-^uipina. 

* Fig. 91. BuUmut aurii^wtlpinot Chexnn. The great extinct land-snail of St. 
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Listr. 650 sp. Europe 80, Asia 180, Aostralia and Pacific Ids. 46, 
Africa 50, S. States 8, Tropical and S. American 830. 

FoiHl, 80 sp. Eocene — . Europe, S. Hdena, Australia, W. Indies. 
B. Giiadalupensis occurs in modem limestone^ with human remains. 

Achatixa, Lamarck. Agate-shell, 

A. variegata, PI. XII. fig. 22. 

Syn, Cochlitoma, Fdr. Colmnna, Perry. SubuHna (octona) Beck. Li- 
gnus (virgineus) Montf. Cionella (adcula) Jeffir. 

Shell imperforate, bulimiform ; columella twisted, and truncated in front ; 
aperture oval, angular above ; peristome simple, acute. 

Animal snail-like. The great African Achatinm are the largest of all 
land-snails, attaining a length of 8 inches ; their eggs exceed an inch in 
length, and have a calcarious shell. 

Distr. 120 sp. Europe 9, Africa 88, Asia 8, tropical America 29. 

FoesiL 14 sp. Eocene — . Europe ; St. Helena. 

Sub-genera, Glandina (voluta) Schum. (Oleacina, Boltcn; Polyphe- 
mus, Montf.) Shell oblong, fusiform; aperture narrow, elliptical. Animal 
twice as long as the shell ; eye tentacles deflected at the tips, beyond the eyes ; 
vibracula much shorter, also deflected ; lips elongated, tentacular. Frequents 
low and moist situations j in confinement one refused vegetable food, but at 
another snail. {Say) 40 sp. W. Indies, Central America, Mexico, Florida. 
Fossil, Eocene — . Olandina costellata, I. Wight. (F. Edwards) 

Achatinella (vulpina) Sw. (Helicteres, Fer.) Columella twisted into a 
strong, tooth-like fold. Sandwich Ids. 25, Mariannes 2, Ceylon 1. 

Pupa, Lamarck. Chrysalis-shell. 

T^pe, P. uva. PI. XTI. fig. 16. Syn, Torquilla (juniperi) Studcr. 

Shell rimate or perforate, cylindrical or oblong ; aperture rounded, often 
toothed margins distant, mostly united by a caUons lamina. 

Animal with a short foot, pointed behind ; lower tentacles shor^ 

lyistr, 160 sp. Greenland 1, Europe 76, Africa 23, India 12, Pacific 
Ids. 2, N. America 30, S. America 5. Fossil, 40 sp. Eocene — . Europe. 

Sub-genus, Vertigo, MiiU. V. Vcnetzii. PI. XII. fig. 17* Shell mi- 
nute, sometimes sinistral. Animal with the oral tentacles rudimentary or 
obsolete, 12 sp. Old World. 

Cylinde^lla, L. Pfeiffer. Cylinder-snail. 

Type, C. cylindrus. PI. XII. fig. 20.t 

Helena ; from a specimen presented by Chas. Darwin, Esq. See Journal of a Voyage 
round the World.” 

* Dr. Pfeiffer terms those teeth parietal which are situated on the body-whirl 
those on the outer lip palatal, and on the inner lip columellar, 
t The figure is taken from a sp. in Mr. Cuming’s cabinet, in which the empty apex, 
usually decollated, remains attached to the adult shell. 
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Syn, Brachypni, Guild. Siphonostoma, Sw. 

Shell (^lindiical or pupiform, sometimos sinistral, many-wbirled, apex of 
the adult truncated, aperture round, peristome continuous, expanded. 

AnimaX similar to etausHia; foot short, oral tentacles minute. 

lAstr* 50 sp. W. Indies 85, Mexico 5, Texas 2, S. America 1. 

BalAa, Prideaux. 

TyyCy B. perversa. PI. XII. 6g. 21. Syn, Pusulus, Pitz. 

Shell slender, usually sinistral, fusiform, multispiral, aperture ovate ; pe- 
ristome acute, margins unequal, wall of the aperture with one slight plait ; 
columella simple. 

Animal snail-like; teeth 20.20; rows ISO {Thornton), 

Distr, 8 sp. Norway, Hungary, New Granada, Tristan d’Acunha. The 
British sp. is found, very rarely, in Porto Santo, only on the highest peak, at 
an elevation of 1,665 feet. {Wollatton) 

Sub-genut. Megatptra (elatior) Lea. PI. XII. fig. 18. Shell dextral, 
with the columella transversely plaited. Dittr, 1 sp. Brazil. Fotsil, I sp. 
Eocene — . Bheims. 

Toenatellina, Beck. 

Etgm. Diminutive (or patronymic termination) of tomaiella, 

TypCt T. bilameUata, Ant. Syn. Strohilus, Anton. Elasmatina, Petit. 

Shell imperforate, ovate or elongated ; aperture semi-lunar, margins un- 
equal, disunited ; columella twisted, truncated ; inner lip 1 -plaited. 

Distr. 11 sp. Cuba 1, S. America 2, Juan Fernandez 2, Pacific Ids. 5, 
N. Zealand 1. 

Paxillus, a. Adams. 

Type^ P. adversus. Ad. Borneo. 

Shell small, pupiform, sinistral, rimate; spire pointed; aperture semi- 
ovate, ascending on the body-whirl ; inner lip spreading, 1-plaited, outer lip 
expanded, notched in front. 

Clausilia, Drapamaud. 

Elym, Dimin. of clausum a closed place. Syn, Cochlodina, Per. 

Ex, C. plicatula, Drap. (=C. Rolphii, Leach). PI. XII. fig. 19. 

Shell fusiform, sinistral ; aperture elliptical or pyriform, contracted by 
lamellse, and closed when adult by a moveable shelly plate {clausium) in the 
neck. 

Animal with a short, obtuse foot; upper tentacles short, lower very 
small. CL bident has 120 rows of 50 teeth; C. nigricans 90 rows of 40 
teeth each. 

Distr, Above 200 sp. Europe 146, Asia 48, Africa 4, S. America 8. 

Fossil^ 20 sp. Eocene — . Brit. France. Coal-strata, N. Scotia. (Lyell,) 
C, maxima^ Grat. Miocene, Dax is two inches in length. 
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FAMILY II. Lixactdj:. Slogs. 

Shell small or rodimeotary, osually internal, or partly concealed by the 
mantle, and placed over the respiratoiy cavity. 

Animal elongated; body not distinct from the foot; head and tentacles 
retractile; tentades 4, cylindrical, the upper pair snpporting eyes; mantle 
small, shieldshaped ; respiratory and excretory orifices on the right side. 



Fig. 92. Limax Sowerbii Fir. Brit. 

Liif AX, L. Sing. 

Type^ L. maximns. PI. XII. fig. 25. (L. cinereus, Miill.) 

Shell internal, oblong, flat, or slightly concave beneath, nucleus posterior ; 
margin membranous ; epidermis distinct. 

Animal, foot pointed and keeled behind; mantle shieldshaped, on the 
front of the back, granulated or marked with concentric strise ; respiratory 
orifice on the right side, near the posterior margin of the mantle ; repro- 
ductive orifice near the base of the right ocular tentacle; Ungual teeth 
tricuspid, those near the margin simple, aculeate. 

The slugs are connected with the snails by Vitrina; their teeth are 
similar, but have more elongated cusps. The creeping-disk, or eole of the 
foot, extends the whole length of the animal ; but they frequently Uft up their 
heads, Uke the snails, and move their tentacles in seardi of objects above 
them. They often climb trees, and some can lower themselves to the ground 
by a mucous thread. When alarmed they withdraw their heads beneath the 
mantle, as in fig. 92. Slugs feed chiefly on decaying vegetable and animal 
substances ; they oviposit at any time of the spring and summer when the 
weather is moist, and bury themselves in drought and frost. Limax noctu 
luetts, Fer. (Phosphorax, Webb.) found in Teneriflfe, has a luminous pore in 
the posterior border of the mantle. 

Distr. 22 sp. Europe, Canaries, Sandwich Ids. 

FossU, Eocene — . Brit. The Ancylus P latus, Edw. of the I. Wight 
appears to be a Limax. 

Suh^geniis. Geomalacns {maculoeus) Allman. Ireland. Shell ungui- 
form. Animal with a mucus gland at the extremity of the tail ; respiratory 
orifice near the right anterior border of the mantle. 

Incilaeu, Benson. 

Type, I. bilineata. Cantor, Chosan. Syn. P Meghimatiom, Hasselt. 

I 3 
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Animal elongated, tapering behind, entird^ cohered by a mantle ; tenta> 
cleg 4, the upper bearing ^es, the lower entire ; respiratory orifice on the 
right side, near the front of the mantle. Lon. li inches. 

Fhilomycut (Raf.) Ftf. »Tebennophoru8, Binney, 1842, Boat. Soc. 
Joum. (Hdix Carolinensis, Bose) is also a slug with a long mantle. 

Arion, Ferussac. Land-sole. 

T^jae, A. empiricorum, Syn. limacella, Brard. 

Shell oval, concave; or reprea^ted by numerous irregular calcarious gra- 
nules. 

Animal, slug-like ; respiratory orifice on the right side, towards the front 
of the mantle; reproductive orifice immediately below it; tail rounded, 
slightly truncated, terminated by a mucus-gland. Lingual teeth, as in Umax ; 
A. empiricorum has 160 rows of 101 teeth each. The land-solea occasionally 
animal substances, such as dead worms, or injured individuals of their own 
species. They lay 70-100 eggs, between May and September, are 26-40 
days hatching, and attain their full growth in a year ; they begin to oviposit 
a month or two before that period. The eggs of A, hortensis are very phos- 
phorescent for the first 15 days. {Bouchard,) 

Bistr, 6 sp. Europe. Norway, Brit. Spain, S. Africa. 

Fossil. Newer Pliocene, Maidstone. (Morris.) 

Fleclrophorus {cominus, Bose) Fer. 8 sp. Teneriffe ; represented as 
having a small conical shell on the tail ; probably an erroneous observation. 
Pabmacella, Cuvier. 

P. Olivieri, Cuv. Etym. yarma, a small shield. 

Syn, P Peltella (Americana), Van Beneden. 

Shell concealed, oblong, nearly fiat, apex sub-spiral. 

Animal vitrina-like, with an ample foot, pointed behind, and furnished 
with a mucus-pore ; mantle small, shield-like, in the middle of the back, 
partly or entirely concealing the shell. 

P. calyculata, Sby. (Cryptella, Webb,) PI. 12, fig. 27, is patelliform, with 
an exposed papillary spire. Ihstr, 7 sp. S. Europe; Canary Ids. N. 
India. 

V 

Fig. 93 Teitacella haliotaidet, Fer. * 

Testacella, Cuvier. 

Shell small, ear-shaped, situated on the posterior extremity of the body. 

Animal, slug-like, elongated and tapering towards the head ; back with 

* Back view of a half-grown individual; side-view of shell on the tail, and 
front view of the head. From specimens communicated hy Arthur Mackie, Esq., of 
Norwich. 
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2 principal lateral furrows, from whicii numerous vein-like grooves ramify ; 
mantle not larger than the shdl ; respiratory orifice on the right side, beneath 
sub-spiral apex of the shell ; reproductive orifice behind the right tentacle. 
The Testae^ is subterranean in its habits, feeding on earth-worms, and 
visiting the surface only at night. Its lingual membrane is very large and 
wide, with about BO rows of 20.20 teeth, which diminish rapidly in size to- 
wards the centre ; each tooth is slender, barbed at the point, and slightly 
thickened at the base, and fhmished with a projection on the middle of the 
posterior side. 



Distr. 3 sp. S. Europe j Canary Ids. Brit, (introduced.) 

FAMILY III. Oncidiad^. 

Animalt slug-like, destitute of any shell, completely covered by a coriace- 
ous mantle ; tentacles cylindrical, retractile, with eyes at their extremities ; 
foot much narrower than the mantle. 

Oncidium, Buchanan. 

Type^ 0. Typhse, Buch. Etym, Diminutive of OnkoSy a tubercle. 

Animal oblong, convex, usually tuberculated ; head with 2 retractile ten- 
tacles, bearing the eyes ; mouth covered by a notched veil ; no homy jaws ; 
tongue broad, with above 70 rows of lingual teeth (in 0. celticum), teeth 
54.1.54 ;t the central teeth minute, triangular, with a single obtuse spine ; 
laterals, slightly curved ; heart opistho-branchiate ; respiratory orifice poste- 
rior, distinct from the vent ; sexes combined, ^ organ under the right ten- 
tacle, ? at the posterior extremity of the body. 

Distr, 16 s]). Brit. Medit. Bed Sea, Mauritius, Australia, Pacific. The 
typical Onddia live on aquatic plants, in the marshes of the warmer parts of 
the old world. Those which frequent sea-shores have been separated under 
the name Peronia, Bl. (Onchis, Fer). One species (0. celticum) is found 

* Part of the lingual membrane of T, haliohdes, from a preparation by Fisher 
Cocken, Esq. , of Botesdale. The dentition resembles that of lanthina. 

f This is a convenient mode of stating the number of Ungual teeth in each row ; 
it means that there is a single (symmetrical) tooth in the centre, and 54 lateral (un- 
symmetrical) teeth on each side. If the number of rows of teeth on the dental mem- 
brane is known, it may be added below, thus— Peronia Mauritlanaf 
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On the coast of Cornwall, coogr^ted in little groups, about a foot or two 
from the surface of the sea, where the waves break over them. They ascend 
and descend, so as to maintain their distance as the tides rise and fall ; but 
will not bear long immersion in sea«water. (Couch.) 

? Buchanania {oncidioides) Lesson. Named after Dr. F. Hamilton 
(Buchanan), the Zoologist of India. Animal oval, entirely covered by a 
simple mantle ; respiratory orifice in the centre of the back ; head with 4 ten- 
tacles, retractile beneath the mantle; foot oval, much smaller than the 
mantle ; length 81 inches. Coast of Chile. (Requires confirmation.) 

Vaginulus, Ferussac. 

Type^ V. Taunaisii, Fer. Syn, Yeronicella, Bl. 

Animal elongated, slug-like, entirely covered by thick coriaceous mantle, 
smooth or granulated; head retractile under mantle; tentacles 4, upper 
pair slender, cylindrical, inflated at the tips and bearing eyes, lower pair 
short, bifid ; foot linear, pointed behind ; sexes united , S orifice behind the 
right tentacle, $ midway on the right side, beneath the mantle : respiratory 
and excretory orifices at jmsterior extremity, between mantle and foot. In- 
habits forests, in decayed wood and under leaves. 

Ikstr. 6 sp. W. Indies, S. America, India, Philippines. 

FAMILY IV. Limnajida;. 

Shell thin, hom-coloured ; capable of containing the whole animal when 
retracted ; aperture simple, lip sharp ; apex sometimes eroded. 

Animal with a short dilated muzzle ; tentacles 2, eyes sessile at their 
inner bases ; mouth armed with an upper mandible, tongue with teeth similar 
to Helix, The Linmeeids inhabit fresh-waters, in all parts of the world ; they 
feed chiefly on decaying leaves, and deposit their spawn in the form of oblong 
transparent masses, on aquatic plants and stones. They frequently glide be- 
neath the surface of the water, shell downwards, and hybernate or rcstivatc 
in the mud. 



LiNNiEA,* Lamarck. Pond-snail. 

Etym, Limnaios^ marshy. Type, L. stagnalis, fig. 95. PL XII. fig. 30. 
* Adjectivei employed as names for shells should have the feminine termination. 
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SheU Bpiral, more or less elongated, thin, translncent; body-whirl large, 
aperture ronnded in front ; columella obliquely twisted. 

Animal with a short, broad head ; tentacles triangular, compressed { lin- 
gual teeth (£. itagndlia) 65.1.65, about 110 rows, central teeth minute, 
laterals bicuspid, the inner cusp largest. X. peregra feeds on the green fresh- 
water algae; X. itagnalU prefers animal substances. 

Xufr. 60 sp. Europe, Madeira, India, China, N. America. 

FossUy 70 sp. Wealden — . Brit. France. 

Sub-genus, Amphipeplea, Nilsson. A. glutinosa, PI XII. fig. 81. SheU 
globular, hyaline. Animal with a lobed mantle, capable of expansion over 
the shell. Europe; Philippines. 



Fig. 96. 

Chilinia, Gray. ChiUan-snail. 

Ex. C. pulchra, D’Orb. fig. 96. Sgn, Bombeya, B’Orb. 

Shell oval, thin, ornamented with dark spots or wavy bands ; columella 
thickened, with 1 or 2 strong prominent folds. 

IHstr. 14 sp. S. America ; in clear running streams. 

Fossil, 1 sp. Miocene, Bio Negro, Patagonia (D*Orb.) 

Phtsa, Draparnaud. 

Type, P. fontinalis, PI. Xll. fig. 82. Btym, Physa, a pouch. 

Syn. Bulin, Adans. Bivicola, Fitz. Isidora, Ehr. 

Shell ovate, sinistrally spiral, thin, polished ; aperture rounded in front. 

Animal with long slender tentacles; the eyes at their bases; mantle 
margin expanded and fringed with long filaments. 

P. hypnorum (Aplexa, Fleming) has an elongated spire, and the mantle 
margin is plain. Physopsis, Krauss, S. Africa, has the base of the colu- 
mella truncated. Camptoceras (terebra), Benson, India, has the whirls dis- 
united, and the peristome continuous. 

Distr. 20 sp. N. America, Europe, S. Africa, India, Philippines. 

Fossil, 14 sp. Wealden — . Brit. France. The largest living sp. (P. 
Maugeree, California) is 15 lines in length. A fossil sp. found at Orignon 
measures 26 lines, and another equally large occurs in India. 

Anctlus, Geoffroy. River-limpet. 

Etym, Ancylus (agkulos) a small round shield. 
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Type, A. flnviatilu, Mull. PL XII. fig. 88 (Patella lacustris, L.) 

conical, limpet-sbaped, thin ; apex posterior, ainistral ; interior with 
a sub-spiral mnscular scar. 

Animal like Limneea; tentacles triangular, with eyes at their bases; lin- 
gual teeth 87.1.87, in 120 rows, centrals small, laterals with long recurved 
hooks. 

Bietr, 14 sp. N. and S. America, Europe, Madeira. On stones and 
aquatic plants in running streams. Foeeil, 8 sp. Eocene, Belgium. 

Sub^genera, Velletia (oblonga, Lightf.) Gray. (Acroloius, Beck) Shell 
and animal dextral; lingual teeth 40, in 75 rows. 8 sp. West Indies, 
Europe. Fossil, 2 sp. Eocene. Brit. France. 

Latia (neritoides) Gray; shell limpet-like, interior with a transverse 
plate, turned up and notched on one side. N. Zealand. 

PLA.NORBI8, Muller. 

Syn. “ Coret,” Adans. Type, P. corneus, PI. XII. fig. 84. 

Shell discoidal, dextral, many- whirled; aperture crescentic, peristome 
thin, incomplete, upper margin projecting. 

Animal with a short, round foot ; head short, tentacles slender, the eyes 
at their inner bases ; lingual teeth sub-quadrate, central and marginal bi- 
cuspid, laterals tricuspid ; excretory orifices on left side of the neck. 

Some species of Flanorhis have the sutures and spire deeply 
sunk, and the umbilicus fiattened ; specimens occur with the spire 
elevated (fig. 97*). P. contortas, a minute species, has above 
6,000 teeth, (^Cocken), P. corneus secretes a purple fluid 
(Lister). P. lacustris (Segmentina, Fleming) has the whirls 
contracted, internally, by periodic septa, 8 in a whirl, with tri- 
radiate openings. 

IHstr, 60 sp. N. America, Europe, India, China. 

Fossil, 60 sp. Wealder — . Brit. France. 

FAMILY V. Aueiculidjs. 

Shell spiral, covered with homy epidermis, spire short, body-whirl large ; 
aperture elongated, denticulated ; internal septum progressively absorbed. 

Animal with a broad and short muzzle, tentacles 2, cylindrical, the eyes 
sessile behind them; mantle-margin thickened; orifices as in the snails; foot 
oblong ; sexes united ; mouth with a homy upper jaw ; lingual teeth numer- 
ous, central series distinct, hooked, tricuspid. A. livida has about 81 laterals 
(Loven) ; another species examined by Mr. Wilton has 11 large laterals and 
about 100 smaller {uncini) on each side, gradually diminishing towards the 
edge, fig. 98, c. central teeth, 1. laterals. 

* P. marginatug, var. Rochdale, communicated by J. S. Gaskoin, Esq. 



Fig. 97. 
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H 

Fig. 98 

The Auricula frequent salt-marshes, damp hollows, and places overflowed 
by the sea ; they were long regarded as marine animals, and their shells con- 
fused with those of Tomatella and BiftgictUa. 

AuKicutA, Lamarck. 

Type, A. Judee. PI. XII. flg. 85. Etgm, Auricula, a little ear. 

Syn, Cassidula, F^r (not Lam.) Marinnla (pepita) King. Geovula, Sw. 

Shell oblong, with thick, dark epidermis ; spire obtuse ; aperture long, 
narrow, rounded in front, with 2 or 8 strong folds on the inner lip ; outer 
lip expanded and thickened. 

Distr, 50 sp. Philippines, Celebes, Feejees, Australia, Peru. 

Fossil, 20 sp. Neocomian — . France. 



A. Juda has truncated tentacles ; the typical species are met with in 
the brackish-water swamps of tropical islands, on the roots of mangroves, 
and by small streams within the influence of the tide. One species has been 
observed by Mr. Adams in nearly 2 fathoms water. 

Sub-genera, Folgdonta, Fischer, P. scarabaus, PI. XII. fig. 36. (Sca- 
rabus imbrium, Montf.) Shell oval, compressed; spire pointed many- 
whirled, with lateral varices ; aperture toothed on both sides. Distr, 20 sp. 
India, Borneo, Celebes, Pacific Ids. Inhabits n^oist spots in woods near the 
sea, and is wholly terrestrial, feeding on decayed vegetables. {Adams,) 

Pedipes (afra) Adans. Shell ovate, spirally striated, aperture denticu- 
lated on both sides ; the animal loops in walking, like truncatella, Distr. 
W. Indies, Africa, Philippines, Pacific Ids. Under stones on the sea-shore. 

Fossil, 5 sp. Eocene — . Brit. France. 

CoNOvuLXJS, Lamarck. 

J^e, C. coniformis, Brug. PI. XII. fig. 37. ( ~ Voluta ooffea, L. P) 

Sgn, Melampus, Montf. Bhodostoma, Sw. 

^ell obtusely cone-shaped, smooth; spire short, flat-whirled: aperture 
long, narrow ; lip sharp, denticulated within ; columella twisted in front ; 
wall of the aperture with 1 or 2 spiral plaits. 
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Jbimal with shorti tapering and rather compressed tentacles ; foot di- 
vided transversely mto two portions^ advanced suooessivdy in walking. 

JUitr. W. Indies, Europe. In salt-marshes and on the sea-shore. The 
British species have thin ovate shells, with the spire moderately prodnced, 
and the aperture oval. They form the sub-genus Alexia, (denticulata) 
Leach. toesU, Eocene. Brit. France. 

Cartchium, Muller. 

Typet C. minimum, PL Xll, fig. 89. 

Syn, Anricella, Hartm. 

Shell minute, oblong, finely striated transversely ; aperture oval, toothed, 
margins thickened, united by callus. 

Animal with 2 blunt, cylindrical tentacles ; eyes black, sessile, near to- 
gether, behind the tentacles. 

Disir, 3 sp. Europe; N. America. At the roots of grass in damp 
places, especially near the sea. 

Fossil, Miocene — , Europe. 


The genus Siphonaria, described at p. 155, is supposed to be pulmoni- 
ferous, and to bear somewhat the same relation to Auricula that Ancylus 
does to Zimnaea, The lingual dentition is similar to Auricula ; the centre 
teeth are distinct, the laterals numerous and hooked. 



SECTION B. Opeeculata.* 

The Operculated land-snails are exceedingly like periwinkles {litorina), 
and chiefiy differ from them in the situations they inhabit, and the medium 
respired. They have a long truncated muzzle, 2 slender contractile tentacles, 
and the eyes are sessile on the sides of the head.j: The mantle-margin is 
simple, and the pulmonaiy cavity is situated on the back of the neck, and 
quite open in frpnt. Lingual ribbon narrow ; teeth 7-ranked. 

* Siphonaria sp. from the Cape ; three rows of teeth, c central, I laterals, from a 
preparation by J. W. Wilton, Esq , of Gloucester 

+ Phanero-pneumona (open-lunged). Gray. The account of this group is chiefly 
taken from the Catalogue prepared by my friend Dr. Baird. 

t The tentacles of the helicida are retractile, by inversion (p. 25) those of the 
cjfclottomida are contractile only. 
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Fig. 101. Lingual teeth of Cyclophorui.* 


The sexes are distinct ; the shell is spiral, and closed by an opercnlmn, 
presenting many beautiful modifications of structure, characteristic of the 
smaller groups, which are often peculiar to limited regions, as in the Belicidet, 
The oldest fossil species are found in the Eocene Tertiary. 

FAMILY VI. CrcLosTOMiD-fi. 

Shell spiral, rarely much elongated, often depressed, spirally striated; 
{^Koture nearly circular ; peristome simple. Operculum distinctly spiral. 

Animal with the eyes on slight prominences at the outer bases of the 
tentacles ; tentacles contractile only ; foot rather elongated. 

Cyclostoma, Lamarck. 

Eiym, Cyclos circle, stoma mouth. Type^ C. elegans, H. XII. fig. 40. 

Syn, Leonia (mammillaris) and Lithidion, Gray. 

^ll turbinated, thin, axis perforated ; aperture oval ; peristome conti- 
nuous, simple, straight or expanded ; epidermis very thin. Operculum shelly, 
pauci-spiraL 

Animal with clavate tentacles ; sole of the foot divided by a longitudinal 
groove, the sides moved alternately in walking ; the end of the long muzzle is 
also frequently applied, as by the looping-snails (TruncateUse), and used to 
assist in dimbing. 



Fig. 102. Cgclostoma elegans, from Charlton, Kent. 

Distr. Above 80 sp. S. Europe ; Africa, Madagascar. The only Britidi 

* C. aquilum, Sby. (original). From a specimen gathered by J. W. Laidlayi Esq. 
on the steps of the great idol-temple of Maulxneini Birmah. 
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sp. C. elega$Ut is found on calcarious soils; it ranges to the Canaries and 
Algeria, and occurs fossil in the newer Tertiaries. Nearly half the species 
have the whirls spirally keeled, and have been distinguished under the name 
Tropidophora^ by Troschd. They are found in Madagascar and the adjacent 
islands and coast of Africa. Fomlt 20 sp. Eocene, Europe. 

Sub»genera. Otopoma (foliaceum). Gray. Shell sub-globose, umhili- 
cated ; peristome with an ear-like process covering part of the perforation. 
Dittr, 15 sp. Arabia, Madagascar, China, New Ireland. 

Choanopoma (lincina) Pfr. Shell often a little decollated; peristome 
usually double, the outer edge angularly expanded. Lincina (labeo) Br. 
has the last whirl produced. Jamaicia (anomala) C. B. Adams, has the oper- 
culum convex. Didr. 70 sp. W. Indies, and a few in Tropical America. 

Cistula (fascia). Gray. ~ Tudora (megacheila), Gray. Shell ovate or 
elongated, apex usually decollated, peristome free; operculum with a thin 
shelly outer coat. Chondropoma (semilabre) Pfr. differs in the operculum 
being “sub-cartilaginous.” DUtr. About 70 sp. W. Indies; Tropical 
America, 8 sp. 

Realia (hieroglyphica). Gray. = Hydrocsena (part) Parreyss, Ompha- 
lotropis, Pfr. Liarea (Egea), Gray. Bourciera (helicineeformis) Pfr. Shell 
turrited or turbinate, perforated ; peristome simple, straight or expanded ; 
operculum pauci-spiral, homy. Distr. 17 sp. Canaries, ? Mauritius, Pacific 
Ids. (Ecuador, Bourciera.) 

Pomatiae (maculatum), Studer. Shell slender, transversely striated; 
peristome reflected; operculum cartilaginous, concamerated within. Distr. 
10 sp. S. Europe ; Corfu. 

P Pehtjssina, Grateloup. 

Etgm. named in honour of Baron Ferussac. 

Type, F. anastomajformis, Gr. Sgn. Strophostoma, Desh. 

Shell rounded, depressed, umbilicated ; whirls transversely striated above, 
spirally keeled below ; aperture turned obliquely upwards, peristome simple, 
Operculum. ? 

Fossilt 1 sp, Miocene — . Dax ; Turin. 

Cyclophoeus, Montfort. 

Etgm. Cgclost circle, phoreus, bearer, 

Tgpe, C. involutus, PI. XII. fig. 41. 

Shell depressed, openly umbilicated ; aperture circular; peristome con- 
tinuous, straight or expanded; epidermis thick; operculum homy, many- 
whirled. 

Animal with long, slender pointed tentacles ; foot broadly expanded, not 
grooved. 

Didr, About 90 sp. India, Philippines, New Zealand, Pacific Ids. Tro- 
pical America, C. gibbus, Fer. (Alycaeus, Gray) has the last whirl distorted. 
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C. eornU’^venatoriuMt Sby. (Aulopoma, Troschd) Ceylon, haa the peristome 
free when adolt ; the opercolum ia larger than the aperture, and reflected 
over it. 

Sub-genera, Pterocydoi (mpestriB), Benson. Myxostoma and Steganos- 
toma, TVoscbel. Shell depress^ nearly discoidal, widely umbilicated ; pe- 
ristome expanded, produced into a little wing at the suture ; operc. sub-carti- 
laginous, spirally lamellated. Dislr^ 16 sp. India, Ceylon, Birmah, Borneo? 

Cgclotiis (fuscescens) Guilding (Aperostoma, Troschel). Shell depressed, 
widely umbilicated ; operculum shelly, whirls numerous, with raised margins. 
Distr. 44 sp. W. Indies, Tropical America, India, Asiatic Ids. FoesU. 
Eocene, I. Wight (F. Edwards). 

Leptopoma (perlucidum) Pfr. SheU turbinated, peristome simple, reflected ; 
operc. membranous. JHstu 29 sp. Philippines, India, New Guinea, N. 
Zealand, Pacific Ids. 

Megaloma* (cylindraceum) Guild. (Farcimen, Troschel) Shell oblong 
or pupa-shaped, scarcely perforated, aperture circular; operc. thin, horny, 
many- whirled, fiat Diatr, 19 sp. West Indies, Tropical America, Canaries, 
India, Mauritius. FossiL Eocene — . Paris and I. of Wight (E. Forbes.) 

Craspedopoma (lucidum) Pfr. Shell turbinate, rimate, a little contracted 
near the aperture ; operc. round, homy, many-whirled. Bistr. 3 sp. Ma- 
deira, Palma. Fossil, Eocene — . L Wight, Madeira. 

Caiaulus (tortuosus) Pfr. Shell pupa-shaped, with the base keeled, pro- 
ducing a channel in the front of the aperture ; operc. circular, horny, the 
whirls easily separable. Bistr. 6 sp. Ceylon. 

Biplommatina (foUiculus) Benson. minute, (1 sp. sinistral) conical, 
with costulated whirls; peristome double; operc. horny, multispiral. Bistr. 
3 sp. India. 

PupiNA, Vignard. 

Tgpe, P. bicanaliculata, Sby. PI. XII. fig. 42. Australian Ids. 

Shell sub-cylindrical, usually polished; aperture circular, peristome 
thickened, notched in front and at the suture ; operc. membranous, narrow- 
whirled. P. grandisj Forbes, has a dull epidermis. 

J)istr. 8 sp. Philippines, New Guinea, New Ireland, Louisiadcs. 

Sub-genuSt Rhegostoma (nunezii) Hasselt. Aperture with a narrow 
channel in the middle of the columellar side. 6 sp. Philippines. Nicobar. In 
R. lubricum (Callia, Gray) the sinus is obsolete. R, pupiniforme (Pupi- 
nella, Gray) is perforated, and has a dull epidermis. 

Helicina, Lamarck. 

Tgpet H. Neritella, Lam. 

Sgn. Oligyra, Say. Pachytoma, Sw. Ampullina, Bl. Pitonillus, Montf. 

* KtiAAf^e^ftomMegaloma-atoma; Swainson, who Judiciously curtailed several 
preposterously long names, allowed this to remain. 
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8h$U globose, depressed or keded, callous beneath ; aperture squarish or 
semi*hmar ; colamella flattened; peristome simple, expanded; operc. shelly 
or membraneous, squarish or semi-ovate, lamellar. 

Animal like Cychyphorus ; lingual teeth 8.1.8. (Gray.) 

Distr^ 160 sp. W. Indies, 50 ; Tropical America, 44 ; Faciflc Ida., 26 ; 
Australian Ids. 8 ; Philippines, 7. 

Sub^genera» (aureola) Gray. Peristome more or less toothed 

internally; 8 sp. W. Indies, Tropical America. 

Trochatelfa (pnlchella), Sw. Shell not callous beneath; peristome simple, 
expanded. W. Indies 16 sp. Venezuela 1. 

Alcadia, Gray. A. Brownei, PI. XII. fig. 48. Jamaica. Shell helix- 
shaped, often velvety, callous beneath ; columella flattened, straight ; peris- 
tome slit in front; operc. shelly, semi-ovate, with a tooth-like process adapted 
to the slit in the peristome. JDistr. 17 sp. Cuba, Jamaica and Haiti. 

Stoastoma, C. B. Adams. 

Etym. Stoa pillared, etoma^ month. Type, S. pisum. Ad. 

Shell minute, globose-conic or depressed, spirally striated; aperture 
semi-oval ; peristome continuous ; inner margin straight, forming a small 
^iral keel round the umbilicus ; operc. shelly, lamellar. 

Distr. 19 sp. Jamaica. S, succineum (Electrina, Gray) has smooth 
whirls. I. Opara» Polynesia. 

FAMILY VII. AcicuLiDiE. 

Shell elongated, cylindrical ; operculum thin, sub-spiral. 

Animal with the muzzle rather produced, slender and truncated ; eyes 
sessile on the upper part of the head, behind the base of the slender tentacles ; 
foot oblong, short, pointed behind. 

Acicula, Hartmann. 

Type, A. fusca, PI. XII. fig. 44. Syn. Acme and Acmaea, Hartm."' 

Shell minute, slender, nearly imperforate ; peristome slightly thickened, 
margins sub-parallel, joined by a thin callus ; operc. hyaline. 

Distr. 5 sp. Brit. Germany, France; Vanicoro (on leaves). A. fusca 
is found in low, marshy situations, at the roots of grass ; it occurs fossil in 
the Newer Pleiocene of Essex (J. Brown). 

Geomelania. Pfeiffer. 

Type. G. Jamaicensis. Pfr. Etym. Ge, the ground (i.e. terrestrial). 

Shell imperforate, turreted ; aperture entire, effused ; peristome simple, 
expanded; margins joined, basal produced into a tongue-shaped process; 
operc. oval, peUucid, whirls few, rapidly enlarging. 

Distr, 21 sp. Jamaica. 

* All given in the same year, 1821, the name having been employed by 

Eschscholtz for a genus of limpets, Acicula has been retained by Pfeiffer and Gray 
for this land-sheU. 
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ORDER III, Opistho-bbanchiata. 

Shell rodimentary or wanting. Branchia arborescent or fasdonlated, 
not contained in a special cavity, bat more or less completely exposed on the 
back and sides, towards the rear (opieihen) of the body. Sexes united, 
(if. Bdnoardi), 

The molluscs of this order may be termed sea-slugs, since the ^ell, when 
it exists, is usually small and thin, and wholly or partially concealed by the 
animal. When alarmed or removed from their native element, they rdract 
their gills and tentacles, and present such a questionable shape that the in- 
experienced naturalist will be likely enough to return them, with the refuse 
of the dredge, into the sea. Their internal structure presents many points 
of interest ; in some the gizzard is armed with homy spines, or large shelly 
plates ; in others the stomach is extremely complicated, its ramifications and 
those of the liver being prolonged into the branches of the respiratory organ. 
The tongue is always armed, but the number and arrangement of the lingual 
teeth is exceedingly variable, even in the same family ; usually the dental 
membrane is broad and short, with many similar teeth in each row. The 
alimentary canal terminates more in the rear of the body than in the other 
univalve shell-fish.* The gills are behind the heart, and the auricle behind 
the ventricle; conditions which characterize the embryonic state of the 
mollusca generally. 

Comparatively little is known of the geographical distribution of these 
animals ; they have been found wherever the requisite search has been made, 
and are probably much more numerous than at present estimated. The 
shell-bearing genera flourished in the period when the secondary strata were 
deposited. The living species are chiefly animal-feeders, preying on other 
shell-fish and on zoophytes. 

SECTION A. TECTI-BRANCHIATA.f 

Animal usually provided with a shell, both in the larval and adult state; 
branchiffi covered by the shell or mantle ; sexes united. 

FAMILY I. TOENATELLIDiE. 

Shell external, solid, spiral or convoluted, sub-cylindrical ; aperture long 
and narrow ; columella plaited ; sometimes operculated. 

Animal with a flattened, disk-like head, and broad obtuse tentacles ; foot 
ample, furnished with lateral and operculigerous lobes. 

* In the cuttle-flsbes and pteropods it is bent upon itself ventrally^ in the sea- 
snails donally, terminating in Aront, near its origin ; the vascular system partakes of 
this flexure, and the gills are in advance of the heart. {Huxley.) 

t Mono-flturo-branchiata. Bl. Bomato-branchta^ (from poma^ a lid). Wlegm. 
The axdKtTecti’hranchiata of Cuvier included only the ternWy Bullida! it is here 
made to comprise the Jn/ero-dra»eAes also; no object being g^ed by the multipli- 
cation of descriptive epithets. 
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The shells of this funilj are chiefly extinct, ranging from the period of 
the coal strata, and attaining their greatest development in the cretaceons 
age. Tornatella is essentially related to Bullat hat presents some resem- 
blance to the FyramdeUida in its plaited and opercnlated aperture; in 
Tomatina the nucleus, or apex, is sinistral. The spiral striae which oma* 
inent many of the species, are punctate, as in the BuUidse ; and the outer 
lip often remarkably thickened, as in Auricula. 

Tornatella, Lamarck. 

Type. T. tomatilis, PI. XIV. fig. 1. Syn. Actseon, Montf. (not Oken), 
Dactylus (solidnlus) Sebum. ? Monoptygma (elegans) Lea. 

Shell solid, ovate, with a conical, many-whiried spire ; spirally grooved or 
punctate-striate ; aperture long, narrow, rounded in front ; outer lip sharp . 
columella with a strong, tortuous fold ; operculum homy, elliptical, lamellar. 

Animal white ; head truncated and slightly notched in front, furnished 
posteriorly with recumbent tentacular lobes, and small eyes behind them, 
near their inner bases ; foot oblong, lateral lobes slightly reflected on the 
shell. Lingual teeth 12.12, similar, with long simple hooks. 



Fig. 103. 

Bistr, 16 sp, U. States, Brit. Senegal, Red Sea, Philippines, Japan, 
Peru. T. tomatilis inhabits deep water, ( — 60 fins. Forbes). 

Fossil t 70 sp. Trias — Lias — . N. America, Europe, S. India. 
Suh^genera, Cylindrites (Llh\^ 7 d) Lycett. C. acutus, Sby, PI. XIV. 
fig. 2. (A.) Shell smooth, slender, sub-cylindrical, spire small, aperture long 
and narrow, columella rounded, twisted, and directed sh'ghtly outwards. 
(B.) Shell oval, spire sunk, whirls with acute margins. Bath Oolite, Brit. 

Acteoninttf B’Orb. Tornatellse "without columella plaits,” 30 sp. 
CJarb. — Portlandian, (including Cylindrites). 

Acteonella, D’Orb. A. Renauxiana, PI. XIV. fig. 3. Shell thick, cone- 
like or convoluted, spire short or concealed, aperture long and narrow, colu- 
mella with 8 strong and regular spiral plaits in front. IHstr. 11 sp. Chalk; 
Brit. France. 

Acteon Cabanetianat D*Orb. {Itieria, Matheron, 1842) Coral-rag, France, 
belongs to the genus Nerinea (B’Orb.) p. 129. 

CiNULiA. Gray. 

2)/pet C. aveUana, PI. XIV. fig. 4. Syn. Avellana and Ringinella, D*Orb. 
S^ll globular, thick, spirally groved and punctate, spire small ; aperture 
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narrow, romided and sinnated in front; outer lip tluckened and reflected ; 
crenulated inaide, columella with several tooth-like folds. 

Fossil, 20 sp. Neocomian —Chalk. Brit. France. 

Binoicula, V. p. 112, PI. V. fig. 21. 

Globiconoha, D’Orbigny. 

Ijypey G. rotundata, B’Orh. Fossil, 6 sp. Chalk. France. 

Shell ventricose, smooth, aperture crescent-shaped, simple, not toothed 
or thickened on the colomellar side. 

Vabioeua, D’Orbigny. 1850.* 

Type, V. Guerangeri, D’Orb, Fossil, 8 sp. Neoc:— . Chalk. France. 

Shell like Olobiconcha, but vrith lateral varices. 

Tylostoma, Sharp. 1849. 

Type, T. Torrubise, Sh. Elym. Tulos, a callosity, stoma, mouth. 

Shell ventricose, smooth or punctate-striate, spire moderate, aperture 
ovate-lunate, pointed above, rounded in front ; outer lip periodically (once or 
twice in a whirl) thickened inside and expanded, rising slightly ; inner lip 
callous, spread over body- whirl. 

Distr, 4 sp. L. Cretaceous rocks, Portugal. 

? Pterodonta, D’Orbigny. 

Type, P. inflate, D*Orb. Fossil, 8 sp. Chalk. France. 

Shell oblong, ventricose, spire elongated ; aperture oval, lip slightly ex- 
panded, notched in front, and with a tooth-like ridge internally, remote from 
the margin. 

? Tornatina, a. Adams. 

Type, T. voluta. PI. XTV. fig. 5. 

Shell cylindrical or fusiform, spire conspicuous, apex sinistral, suture 
channelled, columella callous, l-plaited. 

Animal with a broad, trigonal head, rounded in front ; tentacular lobes 
triangular, with eyes at their outer bases ; foot short, truncated in front. 

JDistr, 16 sp. W. Indies, U. States, Medit. Philippines, China, Australia. 
On sandy bottoms, ranging to 85 fms. {Adams), 

Volvula, Adams (Bulla acuminata, Brug.) is a small convoluted shell, with 
the spire concealed, and the columella obsoletely folded; it is referred to 
Oylichna by Loven, to Ovulum by Forbes. Distr, Brit. Medit. Fossil, 
Miocene — , Suffolk, 

FAMILY II. Bullidj:. 

Shell globular or cylindrical, convoluted, thin, often punctate-striated ; 

* The dates of M. D’Orbigny’s genera, given in the Prodrome de Paleonioloffie, 
are dates of invention; the names were not published, in many instances, until yearn 
afterwards. 
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Spire small or concealed; aperture long, rounded and sinuated in front ; lip 
sharp. No operculum. 

Anirndl more or less investing the shell ; head a flattened disk,’^ with 
tentacular lobes, often united ; eyes immersed in the centre of the disk, or 
wanting ; foot oblong, furnished with a posterior lobe {meta-podium) , and 
side-lobes {epipodia) ; gill single on the right side of the back, covered by 
the sheU; mantle-margin simple or expanded, and enveloping the shell. 
Lingual dentition very various ; central teeth often wanting, laterals single 
or numerous. Gizzard armed with calcarious plates. Sexes united. 

The Bullidte are animal-feeders ; they are said to use their lateral lobes 
for swimming. About 150 recent species have been described by Mr. A. 
Adams in Sowerby’s Theeaurue Conchyliorum, Fossil species date from 
the lower Oolites ; one is found in the Aralo-Caspian formation. 

Bulla, Lamarck. Bubble-shell. 

Typet B. ampulla, PL XIV. fig. 6. Syn. Haminea (hydatis) Leach. 

S^ll oval, ventricose, convoluted, external 5r only partially invested by 
the animal; apex perforated; aperture longer than the shell, rounded at 
each end ; lip sharp. 

Animal with a large cephalic disk, truncated in front, bilobed behind, the 
lobes laminated beneath; «eyc8 sub-central, immersed or wanting; lateral 
lobes very large, reflected on the sides of the shell, posterior lobe covering the 
spire ; foot quadrate ; gizzard furnished with 3 chiton-like plates ; teeth. ? 

Bulla nauciun {Atys^ Montf. AUcula, Ehr. Boxania, Leach). PI. XIV. 
fig. 7 ; has the columella twisted, and the spire entirely concealed. 

Distr. 60 sp. In all temperate and tropical seas, especially on sandy 
bottoms, ranging from low water to 25 or 80 ims. 

Fossil, 70 sp. Ool. — . S. America, U.S. Europe. 

Sub-general Crypt-opthalmus (smaragdinus) Ehr. Red sea. SheU 
scarcely convolute, fragile, oval, convex, without spire or columella. Animal 
semi-cylindrical, head with short tentacular lobes, eyes small, concealed under 
the lateral margins of the head, mantle and lateral lobes enveloping the shell. 

Fhaneropthalmus, A. Adams. (Xanthonella, Gray) B. lutea, Quoy, New 
Guinea. Shell oval, convex, pointed behind, columella margin with a curved 
process. Animal long, cylindrical, head with short tentacular lobes, eyes in 
middle of disk, lateral lobes enveloping. 

Linteria, A. Adams (Glauconella, Gray), Bulla viridis. Rang. PL XIV. 
fig. 7* Shell oval, widely open, showing the rudimentary internal spire. 

* The cephalic expansion of the Bullidse is formed by the fusion of the dorsal and 
oral tentacles. (Cuvier.) The tentacular lobes, or posterior part of the disk is sup- 
plied with nerves from the olfactory ganglia ; the anterior portion of the disk re- 
ceives branches flrom the labial nerve, which comes ITom the front margin of the 
oerebroid. (Hancock,) 
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Animal witli a sqaarisli, disk-like head, eyes sessile in the centre ; mantle not 
investing; a posterior lobe ; lateral lobes enveloping. (PhilV. fig. 8, not 7). 

Aceba, Muller. 

l^pe, A. bullata, PI. XTV. fig. 9. Etpm. AJceroi^ hornless. 

Shell thin, flexible, globosely-cylindrical, spire truncated, whirls chan- 
nelled; aperture long, expanded and deeply sinuated in front, outea margin 
disunited at the suture ; columella open, exposing the whirls. 

Animai with a short and simple head-lobe, truncated in front and eyeless ; 
lateral lobes nearly coucenliug the shell ; lingual teeth hooked and serrulate, 
laterals about 40, narrow, claw-shaped; gizzard armed with horny teeth. 

DUtr. 7 sp. Greenland, Brit. Medit. Zanzibar, India, Kew Zealand. 

A, bullata is found amongst weed, in 1 — 15 fma. water {Forbes), 

Cylichna, Loven. 

Tppe^ C. cylindracea, PI. XTV. fig. 10. Syn. BuUina, Bisso. 

Shell strong, cylindrical, smooth or punctate-striate; spire minute or 
truncated ; aperture narrow, rounded in front ; columella callous, with one 
plait. 

Animal short and broad, not investing the shell ; head flattened, truncated 
in front, with sub -centrally immersed eyes, tentacular lobes more or less 
united ; foot oblong, posterior and lateral lobes not much developed ; gizzard 
armed; lingual teeth squarish, recurved and serrated, with 1 large and 5 or 
6 small hooked laterals. 

Distr, 20 sp. U. States, Greenland, Brit. Red Sea, Australia. 

Fossil, Miocene — . Brit. 

Amphisphyba, Loven. 

Type. A, pcllucida, Johnst. {Amphi-sphyra^ double hammer.) 

Syn. Utiiculiis (part) Brown. Rhizorus, Montf. Diaphana, Brown. 

Shell small, thin, ovate, truncated, spire minute papillary, aperture long. 

Animal entirely retractile into its shell, head wide, short, with lateral 
triangular tentacles ; the eyes behind them minute, immersed ; muzzle 
bi-lobed in front ; foot oblong, truncated in front, notched behind ; teeth 
1.1.1, central quadrate, serrulate; laterals broad, hooked. 

Distr. 5 sp. U. States, Norway, Brit, Borneo, Mexico. 

Aplustrum, Schumacher. 

Type^ Bulla aplustre, PI. XIV. fig. 11. F.tym, Aplusire^ a ship’s flag. 

A^w.Bullina, Fer. Hydatina (physis) Schum. Bullinula (scabra) Beck. 

Shell oval, ventricose, highly coloured ; spire wide, depressed ; aperture 
truncated in front ; outer lip sharp. 

Animal y with a very large foot, extending beyond the shell all round, and 
capable of enveloping it ; a posterior lobe reflected on the spire ; mantle not 
investing ; tentacular lobes large, oval, ear-shaped ; labial tentacles four ; eyes 

K 
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small, black, sessile at the inner bases of the tentacles ; lingual teeth (H. 
phyns) 13.0.13, serrated. 

IHstr, 10 sp. U. States, W. Indies, Mauritius, Ceylon, China, Australia. 

SCAFHANBEB, Moutfort. 

TypCy S. lignarius, PI. XIV. fig. 12. Etym. Scaphe boat, aner, man. 

Shell oblong, convolute ; spirally striated; aperture much expanded in 
front; spire concealed ; epidermis thick ; lingual teeth 1.0.1. crested. 

Animal with a large oblong head, destitute of eyes; foot short and 
broad ; lateral lobes reflected, but not enveloping the shell ; gizzard of two 
large trigonal plates and a small narrow trausverse plate (fig. 17)* 

Bistf. 5 sp. U. States, Norway, Brit. Medit. on sandy ground ; 60 fms. 

Fossil^ 8 sp. Eocene — . Brit. France. 


0 


Fig. 104. Bullcea aperta.* 

Bullaia, LamarcLf 

Type^ B. aperta, PI. XIV. fig. 13. 

Shell internal, white, translucent, oval, slightly convoluted, spire rudi- 
mentary. 

Animal pale, slug-like ; mantle investing the shell ; head oblong ; eye- 
less ; foot broad ; lateral lobes large, but not enveloping ; tongue with 2 or 
4 series of sickle-shaped uncini ; gizzard With 3 longitudinal shelly plates. 
Egg capsules ovate, in single series on a long spiral thread ; fry with a ciliated 
head- veil and an opcrculated, spiral shell, {Lovlin). 

Bisir. 10 sp. W. Indies, Greenland, Norway, Britain, Medit. Corea, 
Borneo. Fossil^ Eocene — . France. 

Sub-genuSy Chehdonura^ A. Adams, (Himndella, Gray) B. hirundinaria, 
Quoy, Mauritius. Shell concealed, outer lip produced posteriorly into a 
spur; colnmcllar border inflected. Animal with enveloping side lobes; 
mantle with two appendages behind, like the lateral processes of Uyalaea, 

Doeidium, Meckel. 

Etym. diminutive of Boris. Syn. Accra, Cuv. Eidothea, Eisso. 

* From a specimen dredged at Folkstone; o, mouth, c, head, or cephalic disk, 
Z, side-lobes of the foot, m, mantle, The shell <, and gizzard g, are indistinctly seen 
through the translucent integuments. 

+ Gray adopts the pre-Linnean name Phihne (Ascanius, 1762), and D’QrbIgny the 
still older Loharia, (Miiller, 1741), names given to particular species, and not to 
genera as now understood. 
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D, membranaeemn, Meek. Medit. 

Animal oblong, truncated behind, the angles produced and dilated or 
filiform; head ovate-oblong, refuse in front; side-lobes expanded, wing -like , 
mantle investing a rudimentary, membranous sheU. 

Gastropteron, Meckel. 

J^pe, G. Meckelii, Bl. (Clio amate, Chiaje) Medit. 

Animal shell-lcss, oval, with side-lobes developed into wing-like expan- 
sions meeting and uniting behind ; cephalic disk triangular, obtuse in front, 
pointed behind, eyes centrally immersed; lingual teeth 5.1.5.; mantle? 
branchial plume exposed on the right side ; reproductive orifice in front of 
the gill, excretory opening behind it. Lon. 1, lat. 2 inches. 


Sormetus Adantonii, Bl. ia described as semi-cylindrical, with sides grooved, 
head indistinct ; shell unguiform, thin, and transparent. 

Ailas (Peronti, Bl.) Lesueur. Head with 2 small tentacular lobes; body con- 
tracted in the middle ; foot dilated circularly, and fringed at the margin. 

FAMILY III. 

Shell wanting, or rudimentary and covered by the mantle, oblong, tri- 
gonal, or slightly convoluted. 

Animal slug-like, with distinct head, tentacles and eyes; foot long, 
drawn out into a tail behind ; sides with extensive lobes, reflected over the 
back and shell ; branchial plume concealed. Sexes united. 

. Aplysia, Gmelin. Sea Hare. 

Ttfpe, A. depilans, PI. XIV. fig. 14. Syn, Siphonotus (gcographicus) Ad. 

Shell oblong, convex, flexible and translucent, with a posterior slightly 
incurved apex. 

Animal oval, with a long neck and prominent back ; head with 4 ten- 
tacles, dorsal pair car -like with eyes at anterior lateral bases ; mouth probos- 
cidiform, with horny jaws, lingual teeth 13.1.13, hooked aud serrated, about 
30 rows ; gizzard armed with horny spiucs ; sides with ample lobes folding 
over the bock, aud capable of being used for swimming ; gill in the middle of 
the back, covered by the shell, aud by a lobe of the mantle which is folded 
posteriorly to form an cxcrelory siphon. 

Distr. 40 sp. W. Indies, Norway, Brit. Medit. Mauritius, China. 

The Sea-hares are mixed feeders, living chiefly on sea- weed, but also de- 
vouring animal substances ; they inhabit the laminarian zone, and oviposit 
amongst the weed in spring, at which time they are frequently gregarious 
{Forbes), They are perfectly harmless animals and may be handled with im- 
punity. When molested they discharge a violet fluid from the edge of the 
internal surface of the mantle, which docs not injure the skin, h^ but a 
faint smell, and changes to wine -red {Ooodsir), In old times they were 

K.2 
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objects of superstitions dread, on account of their grotesque forms, and the 
imaginary properties of their fluid, which was held to be poisonous and to 
produce indelible stains.* 

Fossil: one or two sheUs of the newest tertiary in Sicily have been doubt- 
fully referred to this genus. 

Sub-genitSy Aclesia (dolabrifera) Rang. Shell trapeziform. Side-lobes 
closely enveloping the body, leaving only a small dorsal respiratory opening, 
surface ornamented with filaments. W. Indies. 

Bolabella, Lamarck. 

Type. D. Rumphii, PI. XIV. fig. 15. Etym. Dolahellay a small hatchet. 

Shell hard, calcarious, trigonal, with a curved and callous apex. 

Animal like Aplysia, with gill near posterior extremity of the body and 
lateral crests closely appressed, leaving only a narrow opening ; ornamented 
with branching filaments. 

Distr. 12 sp. Medit. Mauritius, Ceylon, Society Ids. Sandwich Ids. 

Notaechus, Cuvier. 

Type. N. Cuvieri, Bl. Eiym. Nolost the back, archos vent. 

Syn. Busiris (griscus) Risso, PBursatella (Leachii) Bl. 

Animal shell-less, ornamented with filaments, sometimes dendritic, foot 
narrow, linear, lateral crests united, leaving only a narrow branchial slit ; 
gills not covered by an opercular mantle lobe. 

Bistr. 4 sp. Medit. Red Sea. 

IcAHUS, Forbes, 1843. 

Type. I. Gravesii, F. Syn. Lophocercus (Sicboldtii) Krohn, 1847. 

Shell like Bullma ; convoluted, thin, ovate, covered with epidermis, outer 
lip separated at the sutui’e, posterior angle inflected and rounded. 

Animal slender, papillose ; tentacles 2, eai*-shaped ; eyes sessile on sides 
of head; side-lobes reflected and partly covering the shell, united behind ; 
tail long and pointed. 

Lobigee, Krohn. 

TypCy L. Philippii, PI. XIV. fig. 16. Sicily. 

Shell oval, transparent, flexible, slightly convoluted ; covered vrith 
epidermis. 

Animal slender, papillose, with 2 flattened, oval tentacles, and minute 
sessile eyes on the sides of the head ; shell exposed on the middle of the back, 
covering the plume-like gill ; sides with two pairs of rounded, dilated lobes, 
or natatory appendages, foot linear, tail long and slender. 

* Aplysia, (from a and pluo) un-waihable ; the Aplysia of the Greek Fishermen 
were sponges unfit for washing ! 
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FAMILY IV. Plbueobbanchidj!. 

Shell limpet-like or concealed, rarely wanting ; mantle or shell covering 
the hack of the animal ; gill lateral, between the mantle-margin and foot ; 
food vegetable, stomach extremely complicated. 

Pleubobbanchus, Cuvier. 

Bx, P. memhranaceus, PI. XIV. fig. 17. Etym. Pleura side, branchia gill. 

Syn. Berthella (plumula) Bl. Oscanius (membr.) Gray. 

^ell internal, large, oblong, flexible, slightly convex, lamellar, with a 
posterior, subspiral nucleus. 

Animal oblong, convex ; mantle covering the hack and sides, papillated, 
containing spicula ; foot large, separated from the mantle by a groove; gill 
single, free at the end, placed on the right side between the mantle and foot; 
orifices near the base of the gill ; head with 2 grooved tentacles, eyes at their 
outer bases ; mouth armed with homy jaws and covered by a broad veil with 
tentacular lobes. 

Distr. 20 sp. S. America, Norway, Brit. Medit. Bed Sea. 

Sub-genus ? Pleurobranchaa Meckel; P. Meckelii, Levc, Medit. Syn. 
Pleurobranchidium (maculatum) Quoy, S. Australia. Mantle-margin very 
narrow, not concealing the gill ; dorsal tentacles ear -like, oral veil tentaculi- 
form. 

PosTEROBRAKCHm, D’Orbigny. 

TypCj P. maculata, D’Orb. Coast of Chile. 

Animal shell-less ; oval, depressed, covered by a mantle broader than the 
foot ; foot oblong, bi-lobed behind ; branchial plume on the left side, pro- 
jecting posteriorly; reproductive orifice in front of gill, excretory behind, 
proboscis covered by a broad bi-lobed veil ; no dorsal tentacles. 

Runcina, (Forbes) Hancock. 

TypSy R. Ilancocki, Forbes. Syn, ? Pella, Quatr. (not Beck.) 

Animal minute, slug-like, with a distinct mantle; eyes sessile on the front 
part of the mantle ; no tentacles ; gills 3, slightly plumose, placed with the 
vent on the right side, at the hinder part of the back, beneath the mantle ; 
gizzard armed ; reproductive organs on the right side. 

Distr. on Conferva near high-water mark, Torbay. 

Umbrella, Chemnitz. Chinese-umbrella shell. 

Type, U. umbellata, PI. XIV. fig. 18. Syn. Acardo, Lam. Gastroplai, Bl. 

Shell limpet-like, orbicular, depressed, marked by concentric lines of 
growth; apex sub-ccntral, oblique, scarcely raised; margins acute; inner 
surface with a central coloured and striated disk, surrounded by a continuous 
irregular muscular impression. 

Animal with a very large tuberculated foot, deeply notched in front ; 
mouth small, proboscidiform, retractile into the pedal notch, covered by a 
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small lobed veil ; dorsal tentacles ear-sbaped, with large plicated cavities at 
theit bases ; eyes small, sessile between the tentacles ; mantle not extending 
b^ond the shell ; gill forming a series of plnmes beneath the shell in front 
and on the right side; reproductive organ in front of the dorsal tentacles; 
excretory orifice posterior, tubular. 

Bistr, 3 sp. Canaries, Medit. India, China, Sandwich Ids. 

Fossil 2 sp. Eocene — . TJ. States, Sicily. 

Ttlodina, Rafinesque. 

Type, T. punctulata, Raf. (= citrina, Joannis) 3 sp. Medit. Norway. 

S^ell limpet*like, depressed, apex sub-ccuiral, with a minute spiral nucleus. 

Animal oblong, foot truncal ed in front, rather pointed behind; dorsal 
tentacles ear-like, with eyes sessile at their inner bases ; oral tentacles broad ; 
branchial plume projecting posteriorly on the right side. 

FAMILY V. PHYLLIDIADiE. 

Animal shell-less, covered by a mantle, branchial laminae arranged in 
series on both sides of the body, between the foot and mantle. Sexes united. 

Phtllidia, Cuvier. 

Type, P. pustulosa, Cuv. Etym. Diminulive of Phyllon, a leaf. 

Animal oblong, covered with a coriaceous tuberculated mantle ; dorsal 
tentacles clavate, retractile into cavities near the front of the mantle ; mouth 
with two tentacles ; foot broadly oval ; gills forming a series of laminaj ex- 
tending the entire length of both sides ; excretory orifice in the middle line, 
near the posterior end of the back, or between the mantle and foot ; repro- 
ductive organs on the right side ; stomaeh simple, membranous. 

Distr. 4 sp. Medit. Red Sea, India. 

Diphyllidia, Cuvier. 

Type, D. Brugmansii, Cuv. Syn. Pleurophyllidia, Chiaje. Linguella, Bl. 

Animal oblong, fleshy ; mantle ample ; gills limited to the hinder two- 
thirds of the body ; head with minute tentacles and a lobe-like veil ; vent at 
the right side, behind the reproductive orifices ; lingual teeth 30.1.30. 

Bistr. 4 sp. Norway, Brit. (D. Hneaia, Otto) Medit. 

SECTION B. Nudibeanchiata. 

Animal destitute of a shell except in the embryo state ; branchise always 
citcmal, on the back or sides of the body; sexes united. 

The Nudibranchiate sea- slugs are found on all coasts where the bottom is 
firm or rocky, from between tide-marks to a depth of 50 fathoms ; a few 
species arc pelagic, crawling on the stems and fronds of floating sea-wced. 
They have been found by Middendorfif, in the Icy Sea, at Sitka, and in the 
sea of Ocbotsk ; in the tropical and southern seas they are abundant. No 
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satisfactory acooimt, however, has be^ published of any except the European, 
ind especially the British species, which form the subject of an admirable 
monograph by Messrs. Alder and Hancock, in the transactions of the Bay 
Society. They require to be watched and drawn whilst living and active, 
since after immersion in spirits they lose both their form and colour. In 
some the back is covered with a cloak or mantle ( ?,) which contains calcari- 
ous spicula of various forms, sometimes so abundant as to form a hard shield- 
like crust.* The dorsal tentacles and gills pass through holes in the cloak 
somewhat like the “ key-hole ” in Fissurella, In others there is no trace of 
a mantle whatever. The eyes appear as minute black dots, immersed in the 
skin, behind the tentacles ; they are well organized, and conspicuous in the 
young, but often invisible in the adult. The dorsal tentacles are laminated, 
like the antennec of many insects (fig. 11, p. 23) ; they are never used as 
organs of touch, and arc supplied with nerves from the olfactory ganglia. 
The nervous centres are often conspicuous by their bright orange colour ; they 
axe concentrated above the oesophagus ; three pairs arc larger than the rest, 
the cerebroid in front, the branchial behind, and the ipedal ganglia at the 
aides. The cerebroid supplies nerves to the tentacles, mouth, and lips. 

The olfactory ganglia arc sessile on the front of the cerebroid (in Doris) 
or situated at the base of the tentacles (in Molis), The &ptic ganglia are 
placed on the posterior border of the cerebroid; the auditory capsules are 
sessile on the cerebroid, immediately behind the eyes, they contain an ag- 
glomeration of minute otolites which are continually oscillating.f The buc' 
cal ganglia are below the oesophagus, united to the cerebroid by commissures, 
forming a ring ; anterior to this a small ring is sometimes formed by the 
union of the 5th pair of nerves. The pedal ganglia (properly infra- oesopha- 
geal) are united laterally to the cerebroid and rarely meet below, but are 
united by commissures which form (together with those of the branchial 
centres) the 3rd ring, or great nervous collar. The branchial ganglia are 
united behind to the cerebroid, and sometimes blend with them ; they supply 
the skin of the back, the rudimentary mantle, and the gills ; beneath, and 
sessile on their front border is the single visceral ganglion. Besides this 
excito-motory system, (which includes the great centres, or brain, and the 
nerves of sensation and voluntary motion), the nudibranches possess a sym- 
pathetic system, consisting of innumerable minute ganglia, dotted over all 
the viscera, united by nerves forming plexuses, and connected in front with 
the buccal and branchial centres, 

* According to Mr. Huxley, the “ cloak” of the Dorids is not the equivalent of 
the mantle^ but has more relation to the epipodtum.*’ 

t The auditory capsules of other Mollusca (excepting the Nucleobranches) are 
attached to the posterior side of the pedal (sub-oesophageal) ganglia. 

I The gympathetic system supplies nerves to the heart and other organs which are 
independent of the will, and not ordinarily susceptible of pain ; they are called or- 
ganic ” nerves, as all the vegetative functions depend on them. Its existence In the 
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The digestive organs of the Nudibnmches present two remarkable modi^ 
fications : in Doris and Tritonia the liver is compact and the stomach a sim- 
ple membranous sac; whilst in JEoIis the liver is disintegrated, and its 
canals so large that the process of digestion must be chiefly carried on in them, 
and they are regarded as ccecal prolongations of the stomach; the coeca 
extend into a series of giU-like processes, arranged upon the back of the ani- 
mal, which also contain part or the whole of the true liver; the gastric rami- 
fications vary exceedingly in amount of comidcxity. 

The vascular system and circulation of the nudibranchiato molluscs is in- 
complete. In Doris veins can be traced only in the liver and skin ; the 
greater part of the blood from the arteries escapes into the viseeral sinus 
and into a net-work of sinuses in the skin, from which it returns to the 
auricle by two lateral veins, without having cirenlated through the gills. 
The heart is contained in a pericardium to which is attached a small ventricle, 
ox portal heart, for impelling blood to the liver ; the hepatic veins run side 
by side with the arteries and open into a circular vein, surrounding the vent, 
and supplying the gills. Only hepatic blood, therefore, circulates through 
the gills. In Molis there are no special gills, but the gastro-hepatic papiUec 
arc accompanied by veins which transmit blood to the auricle. The skin acts 
as an accessory breathing-organ ; it performs the function entirely in the 
Elysiadee, and in the other families when by accident the branchi® are des- 
troyed. The water on the gills is renewed by ciliary action. The fry is 
provided with a transparent, nautiloid shell, closed by an operculum, and 
swims with a lobed head- veil fringed with cilia, like the young of most other 
gastcropods . — Hancock and Embleton, Phil. Trans. 1852. An. Nat. Hist. 
1843. 


FAMILY VI. DoEiBiB.* Sea-lemons. 

Animal oblong ; gills plume-like, placed in a circle on the middle of the 
back ; tentacles two ; eye-specks immersed, behind the tentacles, not always 
visible in the adult ; lingual membrane with usually numerous lateral teeth, 
rachis often edentulous ; stomach simple ; liver compact ; skin strengthened 
with spicula, more or less definitely arranged. 

Doris, L. 

Etym. Doris, a sea-nymph. Ex. D. Johnstoni, PI. XIII. fig. 1. 

Animal oval, depressed; mantle large, simple, covering the head and 
foot; dorsal tentacles 2, clavatc or conical, lamellated, retractile within 

Mollusca was first clearly demonstrated by M.M, Hancock and Embleton. The 
excito-moiory system of the Mollusca corresponds with the cerebrospinal system of 
the vertebrata. 

* Contracted from Dorididee; as the Greeks used Deucalides for JDeucaliontiades. 
Ehrenberg divided the genus Doris into sections, by the number and form of the gills, 
characters of only specific importance. 
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cavities ; gills surronnding the vent on the posterior part of the hack, retrac< 
tile into a cavity ; head with an oral veil, sometimes produceAnto labial 
tentacles ; mouth with a lower mandible, consisting of two homy plates, 
united near the front, and having 2 projecting points ; lingnal teeth numer- 
ous, central small, laterals similar, hooked and sometimes serrated (24-68 
rows ; 37>141 in a row ; nidamental ribbon rather wide, forming a spiral 
coil of few volutions (p. 60, fig. 29.) 

Suh-genua, Oncidoria (Bl. ?). D. bilamellata, Johnst, Back elevated, 
tuberculose; gills non-retractile; oral tentacles fused into a veil; buccal 
mass with a gizzard-like appendage ; lingual teeth 2 in each row. (A. and H.) 

D. scutigera {ViUieraia) D*Orb. Rochelle; has the mantle more than 
usually strengthened with calcarious spicula. 

The Dorids vary in length from 3 lines to more than 3 inches ; they 
feed on zoophytes and sponges, and are most plentiful on rocky coasts, near 
low-water, but range as low as 25 fins. They occur in all seas, firom Nor- 
way to the Pacific. 

Goniodobis, Forbes. 

Etgm. Gonia^ an angle. Type^ G. nodosa, FI. Xlll. fig. 2. 

Animal oblong; tentacles clavate, laminated, non-retractile; mantle 
small, simple, exposing the head and foot. Spawn coiled irregularly. 

l>iati^ Norway, Brit. (2 sp.) Medit. China. Between tide-marks. 

Tbiopa, Johnston. 

Type, T. clavigera, PL XIII. fig, 3. Syn, Psiloceros, Menke. 

Animal oblong; tentacles clavate, retractile within sheaths; mantle 
margined with filaments ; gills few, pinnate, around or in firont of the dorsal 
vent. (A. and H.) Lingual teeth 8.1.8, or 8.0.8. 

J>iatr, Norway, Brit.. Low-water — 20 fms. 

.®gibus, Loven. 

Type, A. punctilucens, PI. XIII. fig. 4, Etym, ? Aix {gigoa) a goat. 

Animal oblong or elongated, covered with very large tubercles ; no dis- 
tinct mantle; tentacles linear, retractile within prominent lobed sheaths, 
gills dendritic, placed around the dorsal vent. (A. and II.) Lingual teeth 
17.0.17. 

Diatr, Norway, Brit. (2 sp.) France. Litoral zone. 

Thecaceea, Fleming. 

Etym. TheTce a sheath, ceraa a horn. Type, T. pennigerum, Mont. 

Animal oblong, smooth ; tentacles clavate, laminated, retractile witliin 
sheaths ; head with a simple frontal veil ; gills pinnate, placed round the 
dorsal vent, and surrounded by a row of tuberclea. (A. and II.) 

Eiatr. Brit. 2 sp. Lon. i — k i^ich. Found at low-water. 

PoLYCEBA, Cuvier. 

Etym. Polycera, many horns. Type, P. quadrilineata, PI. XIII. fig. 5. 

K 3 
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or elongated ; tentacles laminated, non>retractile, sheath- 
less j hea^eil bordered with tubercles or tentacular processes ; gills with 2 
or more lateral appendages. (A. and H.) 

DUtr, Norway, 5 sp. Brit. Bed Sea. Within tide-marks and in deep 
water on corallines. The spawn is strap-shaped, and coiled on stones, in 
July and August. P. ocellata {Plocamojphorus, Buppell) has the cephalic 
tentacles branched. 

IdXlia, Lenckart. 

Etym, Idalia, Venus, from Mt. Idalium in Cyprus. 

8yn, Euplocamus, Phil. Peplidium (Maderee) Lowe. 

Ex, I. aspersa, PI. XIII. fig. 6. Coralline zone. 

Animal broadly oblong, nearly smooth, tentacles clavate or linear, with 
filaments at their base ; head slightly lobed at the sides ; mantle very small, 
margined with filaments \ lingual teeth 2.0.2. 

Eistr. Norway, Brit. (4 sp.) Medit. Madeira. 

Ancula, Loven. 

Syn. Miranda, A. and H. Type^ A. cristata, Alder. 

Animal slender, elongated ; mantle entirely, adnate, ornamented with 
simple filaments; tentacles clavate, laminated ; with filiform appendages at 
their base ; labial veil produced on each side, ^ 

Distr, Norway, Brit. Lon. i inch. 

Ceeatosoma (Gray), A. Adams. 

Etym. CeratoiSt horned, soma^ body. Type^ C. comigerum. Ad. 

Animal oblong, narrow, with two large and prominent horn-like pro- 
cesses on the posterior part of the back, behind the gills ; gills 5, bipinnate ; 
dorsal tentacles clavate, laminated, rising from* rounded tubercles, non- 
retractile; head with short lateral processes: foot narrow. 

Distr, Sooloo sea. (A. Adams.) 

FAMILY VII. TEiTONiADi®. 

Animal with laminated, plumose, or papillose gills, arranged along the 
sides of the back ; tentacles retractile into sheaths ; lingual membrane with 
1 central and numerous lateral teeth ; orifices on the right side. 

Teitonia, Cuvier. 

Ex. T. plcbeia, PI. XIII. fig. 7. 

Animal elongated ; tentacles with branched filaments ; veil tuberculated 
or digitated; gill^in single series on a ridge down each side of the back; 
mouth armed with homy jaws; stomach simple; liver compact. 

Disir, Norway, Brit. Under stones at low-water, — ).5 fm. F. Hom- 
bergii, Cuv. found on the scallop-banks, attains a length exceeding C inches. 
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SCYLUEA, L. 

Type, S. pelagica, PI. XIII. fig. 8. Mym. Scyllaea, a aea-nymph. 

Animal elongated^ compressed; foot long, narrow and channelled, 
adapted for clasping sea-weed ; back with 2 pairs of wing-like lateral lobes, 
bearing small tnfted branchise on their inner surfaces; tentacles dorsal, 
slender, with lamellated tips, retractile into long sheaths; lingual teeth 
24.1.24, denticulated; gizzard armed with homy, knife-like plates ; orifices 
on the right side. 

Bistr. Atlantic, S. Brit. Medit. On floating sea-weed. 

Nerea (punctata) Lesson, New Guinea; 10 lines long, with ear-shaped 
tentacles, and 3 pairs of dorsal lobes. 

Tethys, L. 

Mym. Tei^ys, the sea (personified.) Syn, Pimhria, Bohadsch. 

T/pe, T. fimhriata, L. PI. XIII. fig. 9. 

Animal elliptical, depressed; head coveredhy a broadly expanded, fringed 
disk, with 2 conical tentacles, retractile into foliaceous sheaths ; gills slightly 
branched, a single row down each side of the back; reproductive orifices be- 
hind first gills, vent on right side, behind second gill , stomach simple. 

Bistr. 1 sp. Medit. Attains a foot in length, and feeds on other mol- 
luscs and crustaceans. {Cuvier.) 

? Boenella (Gray), A. Adams. 

Type, A. Adamsii, Gray. Lon. 4 inches. 

Animal elongated; dorsal tentacles retractile into branched sheaths; 
head with stellate processes ; back with two rows of cylindrical, branched, 
gastric processes, to which small dendritic gills axe attached;* foot very 
narrow. 

Bistr. 2 sp. Straits of Sunda, on floating weed ; Borneo. 

P Dendronotus, a. and H.f 

Etym, Dendron, a tree, notos, the back. 

Type, D. arborescens, PI. XIII. fig. 10. 

Animal elongated ; tentacles laminated ; front of the head with branched 
appendages ; gills arborescent, in single series down each side of the back ; 
foot narrow ; lingual teeth 10.1.10 ; stomach and liver ramified. 

Bistr. Icy sea ; Norway, Brit. On sea-weed and corallines ; low-water 
—coralline zone. 

? Doto, Oken. 

Etym. Boto, a sea-nympL Ex. D. coronata, PI. XIII. fig. 11- 

♦ This observation deserves further enquiry. 

t This and the following genera are placed by Alder and Hancock in the family 
JEolida; they have a ramified stomach, but their external (zoo/og^aO ehaiacters 
agree better with Triloma than JEolts, 
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Animal slender* elongated; tentacles linear* retractile into trampet> 
shaped sheaths ; veil small, simple ; gills ovate* muricated* in single series 
down each side of the back; lingual membrane slender* with above 100 
reonrved* denticulated teeth, in single series ; foot very narrow. 

The stomach is ramified* and the liver is entirely contained in the dorsal 
processes, which fall off readily when the animal is handled, and are soon 
renewed. 

Disir, Norway* Brit. On corallines in deep water — 50 fms. 

? Meliboea, Rang. 

Tyj^e^ M. rosea, Rang ; on floating weed* off the Cape. 

Animal elongated, with a narrow, channelled foot and long slender tail ; 
sides of the back with 6 pairs of iuberculalcd lobes, easily deciduous ; tenta- 
cles cylindrical, retractile into long trumpet-shaped sheaths ; head covered by 
a lobe-like veil ; sexual orifices behind right tentacle, excretory behind first 
gill on the right aide. 

? Lomanotus, Verany. 

Bx. L. marmoratus, PI. XIII. fig. 12. Syn. Eumcnis, A. and II. 

Animal elongated, smooth ; head covered with a veil ; tentacles clavate, 
laminated, retractile into sheaths ; giUs filamentose, arranged along the sides 
of the back, on the wavy margins of the mantle; foot narrow, vdth tenta- 
cular processes in front ; stomach ramified. 

histr. Brit. Medit, On corallines. 

FAMILY VIII. ^OLiD^. 

Animal with papillose giUs, arranged along the sides of the back ; ten- 
tacles sheath-less, non-retractilo ; lingual teeth 0.1.0.; ramifications of the 
stomach and liver extending into the dorsal papillec ; excretory orifices on the 
right side ; skin smooth, without spicula ; no distinct mantle. 

JSoLis, Cuvier. 

Syn* Psiloceros, Menkc. Eubranchus, Forbes. Amphorina, Quatref. 

Type, M. papillosa, L. Elym. Molis, daughter of ASolus. 

Animal ovate; dorsal tentacles smooth, oval, slender; gills simple, 
cylindrical, numerous, depressed and imbricated ; mouth with a homy upper 
jaw, consisting of two lateral plates, united above by a ligament; foot’ 
narrow ; tongue with a single scries of curved* pectinated teeth ; spawn of 
numerous waved coils. 

Sab-genera, Flahellina, Cuv. (Phyllodesmium* Ehr.) Body slender; 
dorsal tentacles laminated, buccal long; papiUro clustered; spawn multi- 
spiral. Ex, E. coronata* PI. XIII. fig. 18. (also fig. 11, p. 23.) 

Cavolina, Brug. (Montagna, Flem.) C. peregrina. Body lanceolate ; ten- 
tacles smooth or wrinkled ; papillse in transverse, rather distant rows ; spawn 
of 1 or 2 coils. 
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Tergipett Cuy. T. lacinnlata. Body linear; tentacles smooth; papilln 
in a single row on each side ; spawn kidney-shaped. 

Bistr* Norway, Brit. (33 sp.) U. States, Medit. S. Atlantic, Pacidc. 
Pound amongst rocks, at low- water ; they are active animals, moving their 
tentacles continually, and extending and contracting their papilla: ; they 
swim readily at the surface, inverted. They feed chiefly on sertularian 
zoophytes, and if kept fasting will devour each other ; when irritated they 
discharge a milky fluid from their papill^:, which are very liable to fall oft'. 

Glaucus, Porster. 

Etym. Glaucus^ a sea-deity. Hyn. Laniogerus, Bl, Pleuropus, Raf. 

Ex. G. Atlanticus, PI. XIII. fig. 14. 

Animal elongated, slender : foot linear, channelled ; tentacles 4, conical ; 
jaws homy ; teeth in single scries, arched and pectinated ; gills slender, 
cylindrical, supported on 3 pairs of lateral lobes ; stomach giving off large 
cGCca to the tail and side lobes ; liver contained in the branchial papilla: , 
sexual orifice beneath first dextral gill, vent behind second gill ; spawn in a 
close spiral coil. 

lAsir. 6 sp. Atlantic, Pacific. Found on floating sea- weed; devours 
small sea-jellies, ForpitcR and Velella. (Bennct.) 

Fiona, Alder and Hancock. 

TypCi F. nobilis, A. and II. Syn. Oithoua, A. and II. (not Baird). 

Animal elongated ; oral and dorsal tentacles linear ; mouth armed with 
homy jaws ; gills papillary, clothing irregularly a sub-palJial expansion on 
the sides of the back, each with a membranous fringe running down its inner 
side. 

Eistr. Falmouth. Under stones at low -water. (Dr. Cocks.) 

Embletonia, a. and H. 

Elym. Dedicated to Dr. Emblcton, of Newcastle. 

Syn. Ptcrochilus, A. and H, ? Cloelia (fonnosa) Loven. 

Type, E. pulchra, PI. XIII. fig. 15. 

Animal slender ; tentacles 2, simple ; head produced into a flat lobe on 
each side ; papillee simple, subcylindrical, in a single row down each side of 
the back. 

Distr. Scotland (2 sp.) In the litoral and laminarian zones. 

CalHopaa (bellula) D’Orb. Brest; has 2 rows of papilla: down each side 
of the back; cephalic lobes subulate; vent dextral. Lon. 3 lines. 

Peoctonotus, a. and H. 

Type, P. mucroniferus, PI. XIII. fig. 16. Dublin, shallow water. 

Venilia, A. and II. Zephriua, Qiiatref. 

Animal oblong, depressed, pointed behind; dorsal tentacles 2, linear, 
simple, with eyes at their base, behind ; oral tentacles short ; head covered 
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bj ft small semilunar veil ; mouth with homy jaws ; gills papillose, on ridges 
down the sides of the back, and round the head in front ; vent dorsal. 

Antiopa, A. and H. 

A. splendida, A. and H. Syn. Janus, Verany. 

Animal ovate-oblong, pointed behind ; dorsal tentacles lamellated, united 
at the base by an arched crest ; head with a small veil and two labial tenta> 
des ; gills ovate, placed along the lateral ridges of the back and continuous 
above the head j vent central, posterior, sexual orifice at the right side ; lin- 
gual teeth numerous. ? 

J>istr, Brit. Medit. 

Heemjea, Lov^n. 

H. bifida, PI. XIII. fig. 17* Norway, Brit. 

Animal elongated, tentacles folded longitudinally ; gills numerous, papil- 
lose, arranged down the sides of the back; sexual orifice below right tenta- 
cles ; vent dorsal, or sub-lateral, anterior. 

Aldeeia, Allman. 

Etym, Named after Joshua Alder, one of the authors of the Monograph 
on the British Nudibranchiate Mollusca. 

Type, A. modesta, PI. Xlll. fig. 18. Norway, S. Ireland and S. Wales. 

Animal oblong, without tentacles ; head lobed at the sides ; gills papil- 
lose, arranged down the sides of the back ; vent dorsal, posterior. 

? Stiliger (ornatus) Ehrenberg j lied Sea. Vent dorsal, anterior. 

FAMILY IX. PflYLLIEHOID.®. 

Animal pelagic, foot-less {apodal), compressed, swimming freely with a 
fin-like tail ; tentacles 2, dorsal ; no branchim ; lingual teeth in a single 
series ; stomach furnished with elongated coeca ; orifices on the right side ; 
sexes united. 

Phylliehoe, Peron and Lesucur. 

Etym. Phyllon, a leaf, rhoe, the wave. Syn, Eurydice, Esch. 

Type, P. bucephala, Peron. Distr. 6 sp. Medit. Moluccas, Pacific. 

Animal translucent, fusiform, with a lobed tail ; muzzle round, truncated ; 
jaws homy; lingual teeth 3.0.3. ; tentacles long and slender, with short 
sheaths ; intromittent organ long, bifid. 

FAMILY X Elysiad^. 

Animal shell-less, limaciform, with no distinct mantle or breathing organ ; 
respiration performed by the ciliated surface of the body ; mouth armed with 
a single scries of lingual teeth ; stomach central, vent median, sub-central ; 
hepatic organs branched, extending the length of the body and opening into 
the sides of the stomach ; sexes united ; male and ovarian orifices below the 
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right eye ; female orifice in the middle of the right side ; heart with an 
auricle behind, and traces of an arterial and venous system, eyes sessile on 
the sides of the head, tentacles simple or obsolete.* 

Elysu, Kisso. 

E. viridis, PL XIII. fig, 19. Syn, Actroon, Oken. 

Animal elliptical, depressed, with wing-like lateral expansions; tentades 
simple, with sessile eyes behind them ; foot narrow. 

Distr, Brit. Medit. On Zostera and sea-weed, in the laminarian zone. 
Placo-branchw (ocellatus, Bang.) Hasselt, Java; described as 2 inches 
long, with four small tentacles ; the lateral expansions much developed and 
meeting behind, the upper surface longitudinally plaited, and forming, when 
the side-lobes arc rolled together, a sort of branchial chamber. 

Acteonia, .Quatrefages, 

JEx. A. corrugata, FI. XIII. fig. 20. British channel. 

Animal minute, leach-like, head obtuse, with lateral crests proceeding 
from two short conical tentacles, behind which are the eyes. 

Cenia, Alder and Hancock. 

Type, C. Cocksii, PI. XIII. fig. 21. Etym. Cenia, Falmouth. 

Syn. ? Fucola (rubra) (Quoy). 

Animal limaciform, back elevated, head slightly angulated, bearing two 
linear dorsal tentacles, with eyes at their outer bases behind. 

Limapontia, Johnston. 

Type, L. nigra, PI. XIII. fig. 22. Syn. Chalidis, Qu. Pontolimax, Cr. 

Animal minute, leach-like ; head truncated in front, with arched lateral 
ridges on which are the eyes ; foot linear. 

Bietr. Norway, England and France, between half-tide and high-water, 
feeding on Conferva, in the spring and summer ; spawn in small pear-shaped 
masses, each with 50-150 eggs; fry with a transparent nautiloid shell, closed 
by an operculum. 

ORDER IV. Nucleobranchiata. Bl.f 

The present order consists entirely of pelagic animals, w'hich swim at 
the surface, instead of creeping on the bed of the sea. Their rank and afS- 

Order Dermi-branchiaia, Quatref. {Pelli-hranchiata, A and H.) M. Quatre- 
fages erroneously described the Elysiadee as wanting both heart and blood vessels, 
like the Ascidian zoophytes ; with them he associated the family jEolidte, which he 
described as having a heart and arteries, but no veins, their office being peifomed by 
lacunae of the areolar tissue. In both families the product of digestion (chyle) was 
supposed to be aerated in the gastric ramifications, by the direct influence of the sur- 
rounding water. To this group, which has been since abandoned, he applied the 
name Phlebenterata, (phleba, a vein, enlera, the intestines). 

t So called because the respiratory and digestive organs form a sort of nucleui on 
the posterior part of the back. See fig. 105, a. b,, and FI. XIV . fig. 24. 
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nities entitle them to the first place in the class; but their extremely aber* 
rant form, and unusual mode of progression, have caused us to postpone 
their description till after that of the ordinary and typical gasteropoda. 

There are two families of nueleobrandiiate moUusks; the Jirolas and 
earinarias, with large bodies and small or no shells, and the Atlantas, 
which can retire into their shells and close them with an operculum. Both 
animal and shell are symmetrical, or nearly so ; the nucleus of the shell is 
minute and dextrally spiral. 

The nucleobranches swim rapidly by the vigorous movements of their 
fin-like tails, or by a fan-shaped ventral fin ; and adhere to sea- weed by a 
small sucker placed on the margin of the latter. Mr. Huxley has shown that 
these organs represcut the three essential parts of the foot in the most highly 
developed sea-snails. The sucker represents the central part of the foot, or 
creeping disk {meso-podium) of the snail and whelk; the ventral fin is 
homologous with the anterior division of the foot, {pro-podium) which is very 
distinct in Natica (p. 123), and in Ilarpa and Oliva \ but is only marked by 
a groove in and Bolium (fig. 71.) The terminal fin (or tail of 

Carinaria) which carries the operculum of Atlanta^ is the equivalent of the 
opcrculigerous lobe {meta-podium) of the ordinary gasteropods, such as 
Stromhus (fig. 69). ^ 

The abdomen, or visceral mass, is small, whilst the anterior part of the 
body (or cephalo-thoraxy M. Edw.) is enormously developed. The proboscis 
is large and cylindrical, and the tongue armed with recurved spines. The 
alimentary canal of Firola is bent up at a right angle posteriorly on the 
dorsal side; in Atlanta it is recurved, and ends in the branchial cham- 
ber. The heart is proso-hranchiaie^ although in Firola the auricle is rather 
above than in front of the ventricle, owing to the small amount of the dorsal 
flexure. 

The nucleobranches, and especially those without shells, “ afibrd the most 
complete ocular demonstration of the truth of Milne Edwaeds* views with 
regard to the nature of the circulation in the mollusca. Their transparency 
allows the blood-corpuscles to be seen floating in the general cavity of the 
body — between the viscera and the outer integument— and drifting back- 
wards to the heart; having reached the wall of the auricle they make their 
way through its meshes as they best can, sometimes getting entangled 
therein, if the force of the heart has become feeble. From the auricle they 
may be followed to the ventricle, and thence to the aorta and pedal artery, 
through whose open ends they pour into the tissues of the head and fin.'* 
{Iluxleg) 

Such delicate and transparent creatures would hardly seem to need 
any special breathing-organ, and in fact it is present or absent in species 
of the same genus, and even in specimens of the same species. Carinaria 
has fully-formed branchise; in Atlanta they are sometimes distinct, and 
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wanting in others ; in Firohides they are only indicated by a ciliated 8nb> 
spiral band. The larvae are furnished with a shell, and with ciliated vela. 
(Gegenbaur.) 

The nucleobranches are dioedom; some individuals (of Firola) have a 
leaf'Hke appendage, others a long slender egg>tube depending from the 
oviduct, and regularly annulated.’'‘ The larvee are furnished with a shell, 
and with ciliated vela. ((Jegenbaur.) 

The nervous system is remarkable for the wide separation of the centres. 
The buccal ganglia arc situated considerably in front of the cephalic, and the 
pedal ganglia are far behind, so that the commissures which unite them are 
nearly parallel with the oesophagus. The branchial ganglia are at the pos* 
tcrior extremity of the body, as in the bivalves. The eyes are hour-glass 
shaped, and very perfectly organized ; the auditory vesicles are placed behind, 
and connected with the cephalic ganglia, they each contain a round otoHte, 
which sometimes seems to oscillate. {Huxley.) 

FAMILY I. FiBOLiDiE. 

Animal elongated, cylindrical, translucent, furnished with a ventral fin, 
and a tail fin used in swimming ; gills exposed on the posterior part of the 
back, or covered by a small hyalmc sheU. Mouth with a circular lip j lingual 
membrane with few rows of teeth; central teeth transversely elongated, 
with 3 recurved cusps \ laterals 3 on each side, the first a transverse plate 
with a hooked apex, 2 and 3 sickle-shapcd.t 

Fieola, Peron and Lesucur. 

TypCy F. Coronata, Forsk. Medit. Syn. Pterotrachsca, Forsk. 

Animal fusiform, elongated, with a long, slender, proboscidiform head ; 
fin narrowed at the base, furnished with a small sucker; tail elongated, 
keeled, sometimes pinnate ; nucleus prominent ; branchial processes numerous, 
conical, slender ; tentacles 4, short and conical; eyes black and distinct, pro- 
tected by a rudimentary eyelid ; lingual ribbon oblong. The female firola 
have a long monilifonn oviduct. Anops Peronii, D’Orb. described and 
figured as having no head (•) was probably a mutilated Firola. “ Such speci- 
mens are very common, and seem just as lively as the rest.” (Huxley.) 

Bisir. 8 sp. Atlantic, Medit. Pacific. 

Sub-genuSy FiroloideSy Lesueur. ( Orop/zor/r, D’Orb.) F. Desmarcstii^ 
liCS. Body cylindrical ; head tapering, furnished with two slender tentacles ; 
nucleus at the posterior extremity of the body, with or without small bran- 
chial filaments; egg-tube regularly annulated; tail fin small and Blender> 
ventral fin without a sucker. JDtstr. 6 sp. Atlantic. 

* We can only call to mind one other example of a segmented organ in the mol’ 
lutca : viz. the pennlform styles of Teredo bipalmulaia.. 

t The genus SagtUa, Q. and G. sometimes referred to this family, is an articulate 
animal. (Huxley.) 
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CabinAbu, Lamarck. 



Eym. Carina^ a keel (or keeled vessel.) 

Type, C. cymbium, L. fig. 105, PI. XIV. fig. 19. 

Shell hyaline, symmetrical, limpet-shaped, with a posterior sub-spiral 
apex and a fimbriated dorsal keel ; nucleus minute, dextrally spiral. 

Animal large, translucent, granulated j head thick, cylindrical ; lingual 
ribbon triangular, teeth increasing rapidly in size, from the front backwards*; 
tentacles long and slender, eyes near their base : ventral fin rounded, broadly 
attached, with a small marginal sucker;, tail large, laterally compressed; 
nucleus pedunculated, covered by the shell, gills numerous, pinnate, project- 
ing from beneath the shell. 

Eietr, 5 sp. Mcdit. and warmer parts of the Atlantic and Indian 
Oceans. They feed on small Acalephce, and probably on the pteropoda ; Mr. 
Wilton found in the stomach of a Carinaria two fragments of quartz rock, 
weighing together nearly 3 gr. 

Fossilj 1 sp. Miocene. Turin. 

Cardiapoda, D’Orbigny. 

Ex. C. placenta, PI. XIV. fig, 20. 

Eiym. Cardia^ heart, pouSy foot. Syn, Carinaroides, Eyd. and Souleyet. 

Animal like Carinaria. JDistr. 6 sp. Atlantic. 

Shell minute, cartilaginous ; peristome expanded and bi-lobed in front, 
enveloping the spire behind. 

FAMILY II. Atiantidaj. 

Animal furnished with a well-developed shell, into which it can retire ; 
gills contained in a dorsal mantle-cavity ; lingual teeth similar to Carinaria, 

Shell symmetrical, discoidal, sometimes closed by an operculum. 

Atlanta, Lesueur, 

Typet A. Peronii, PI. XIV. fig. 21-23. Syn, Steira^ Esch. 

Shell minute, glassy, compressed and prominently keeled ; nucleus dex- 

* Fig. 105. p, proboscis; f, tentacles; 6, branchiae; s, shell; /, foot; d, disk. 
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traUy spiral ; aperture narrow, deeply notched at the keel ; operculum ovate, 
pointed, lamellar, with a minute, apical, deztrally spiral nucleus. 

Animal 8-lobed; head large, sub-cylindrical; tcntades conical,- with con- 
spicuous eyes behind them ; ventral fin flattened, fan-^ped, furnished with a 
small fringed sucker ; tail pointed, operculigerons. 

Distr, 15 sp. Warmer parts of the Atlantic, Canary Ids. 

Sub-genus, Oxgggrus, Benson. Sgn, Ladas, Caniraine ; Helico-phlegma, 
D’Orb. 0. Keraudrenii, PI. XlII. figs. 24, 25. Shell milky, narrowly um- 
bilicatcd on both sides ; nucleus not visible ; back rounded, keeled only near 
the aperture; body whirl, near the aperture, and keel cartilaginous; no aper- 
tural slit ; operculum trigonal, lamellar. 2 sp. Atlantic. Mcdit. 

The Atlanta was discovered by Lamanon, who supposed it to be the 
living analogue of the Ammonite. The operculum of Ojrygyrus (PI. XIII. 
fig. 25) is singularly like the Trigonellites (p. 80) ; that of Atlanta (fig. 22) 
is the only example of a dextral operculum to a dextral shell (p. 102). 

POECELLIA, Leveille. 

Ex, P. Puzosi, PI. XTV. fig. 29. 

Shell discoidal, many whirled ; whirls keeled or coronated ; nucleus spiral ; 
aperture with a narrow dorsal slit. 

Eossilt 10 sp. Devonian — Trias. Brit. Belgium 

BELLfiEOPHON, Moufort. 

Ex, B. bi-carinatu8, Lev. PI. XIV. fig. 27. Syn, Euphemus, M'Coy. 

Shell symmetrically convoluted, globular, or discoidal, strong, few- 
whirled; whirls often sculptured; dorsally keeled; aperture siuuated and 
deeply notched on the dorsal side. 

Eossilj 70 sp. L. Silurian — Garb. N. America, Europe, Australia. 
The name Bucania was given by Hall to the species with exposed whirls ^ 
in B. expansus, PI. XIV. fig. 28, the aperture of the adult shell is much ex- 
panded, and the dorsal slit filled up. {Salter.) 

Bellerophina, D’Orb (not Forbes) is founded on the Nautilus minutus. 
Shy. PI. XIV. fig. 26, a small globular shell, spirally striated, and devoid 
of septa. It is found in the gault of England and France. 

Cyetolites, Conrad. 

Type^ C. omatus, PI. XIV. fig. 30. 

Etym, KiirtoSj curved, UthoSj stone. 

Shell thin, 83rmmetrical, horn-shaped or discoidal, with whirls more or 
less separate, keeled and sculptured. 

Fossil^ 13 sp. L. Silurian — Carb, N. America, Europe. 

9 EccuUomphalus (Bucklandi) Portlock, PI. XIV. fig. 31. L. Silurian, 
Brit. U. States. Shell thin, curved, or discoidal with few widely separate 
whirls, slightly unsymmetrical, keeled. 
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Fig. 106. Jfaclurea Loffani, (Salter) L. Silurian. Canada, 

? Maclubea, Lesueur. 

Named after Wm. Maclure, the first American geologist. 

Shell discoidal, few whirled, longitudinally grooved at the hack, and slightly 
rugose with lines of growth; dextral side convex, deeply and narrowly 
perforated ; left side flat, exposing the inner whirls ; operculum sinistrally 
suh-spiral, solid, with two internal projections (/ 1) one of them beneath the 
nucleus, very thick and rugose. 

Fossil, 6 sp. L. Silurian. N. America ; Scotland (Ayrshire, M*Coy). 

This singular shell abounds in the “ Chazy limestone of the U. States 
and Canada; sections of it may be seen even in the pavement of New 
York; but specimens are very difficult to obtain. "We are indebted to 
W. E. l/ogan, Esq., Geological Surveyor of Canada, for the opportunity of 
examining a large series of silicified specimens, and of figuring a perfect shell, 
with its operculum in situ. It has more the aspect of a bivalve, such as 
Bequienia Lonsdalii (PI, XVII T. fig. 12) than of a spiral univalve, but has 
no hii\ge. Many of the specimens are overgrown with a zoophyte, generally 
on the convex side only, rarely on both sides. 

The Maclurea has been described \i&sinistral ; but its operculum is that of 
a dextral shell ; so that the spire must be regarded as deeply sunk and the 
umbilicus expanded, as in certain species of Flanorbis : unless it is a case 
conversely parallel to Atlanta, in which both shell and operculum have dei- 
tral nuclei. The affinities of Maclurea can only be determined by careful 
examination and comparison with allied, but less abnormal forms, associated 
with it in the oldest fossiliferous rochs ; its relation to Eaomjphalus (p. 146) 
is not supported by the evidence of Mr. Logan’s specimens. 

CLASS III. PTEROPODA. 

This little group consists of animals whose entire life is passed in the 
open sea, far away from any shelter, save what is aflTorded by the floating 
gulf- weed, and whose organization is specially adapted to that sphere of 
existence. In appearance and habits they strikingly resemble the fry of the 
ordinary sea-snails, swimming like them by the vigorous flapping of a pair of 
fins. To the naturalist ashore they are almost unknown ; but the voyager 
on the great ocean meets wuth them where there is little else to arrest his 
attention, and marvels at their delicate forms, and almost incredible numbers. 
They swarm in the tropics, and no less in arctic seas, where by their myriads 
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the water is discoloured for leagues {Sooreshy), They are seen swimming 
at the surface in the heat of the day, as well as in the cool of the evening. 
Some of the larger kinds have prehensile tentacles, and their mouths armed 
with lingual teeth, so that, fragile as they are, they probably feed upon still 
smaller and feebler creatures, {e.g, entomostraca). In high latitudes they 
are the principal food of the whale, and of many sea-birds. Their shells are 
rarely drifted on shore, but abound in the fine sediment brought up by the 
dredge from great depths. A few species occur in the tci*tiary strata of Eng- 
land and the continent ; in the older rocks they are unknown, unless some 
comparatively gigantic forms {conularia and theca) have been rightly referred 
to this order. 

In structure, the Pteropoda are most nearly related to the marine uni- 
valves, but much inferior to them. Their nervous ganglia are concentrated 
into a moss heUm the oesophagus ; they have auditory vesicleSi^ containing 
otolites ; and are sensible of light and heat and probably of odours, although 
at most they possess very imperfect eyes and tentacles. The true foot is 
small or obsolete ; in cleodora it is combined with the fins, but in Clio it is 
sufficiently distinct, and consists of two elements ; in Sptrialis the posterior 
portion of the foot supports an operculum. The fins arc developed from the 
sides of the mouth or neck, and are the equivalents of the side-lappets 
(eplpodta) of the sea-snails. The mouth ol Pneumodermon is furnished with 
two tentacles supporting miniature suckers ; these organs have been compared 
with the dorsal arras of the cuttleffishes, but it is doubtful whether their 
nature is the same.* A more certain point of resemblance is the ventral 
flexure of the alimentary canal, which terminates on the under surface, near 
the right side of the neck. The pteropods have a muscular gizzard, armed 
with gastric teeth ; a liver ; a pyloric coecum ; and a contractile renal organ 
opening into the cavity of the mantle. The heart consists of an auricle and 
a ventricle, and is essentially opistho-branchiate, although sometimes affected 
by the general flexure of the body. The venous system is extremely incom- 
plete. The respiratory organ, which is little more than a ciliated surface, is 
either situated at the extremity of the body and unprotected by a mantle, or 
included in a branchial chamber with an opening in front. The shell, when 
present, is symmetrical, glassy, and translucent, consisting of a dorsal and a 
ventral j)late united, with au anterior opening for the head, lateral slits for 
long filiform processes of the mantle, and terminated behind in one or three 
points ; in other cases it is conical, or spirally coiled and closed by a spiral 
operculum. The sexes arc united, and the orifices situated on the right side 
of the neck. According to Vogt, the embryo Pteropod has deciduous velut 

* The figures of Eydoux and Souleyet represent them as being supplied with 
nerves from the cephalic ganglia; whereas the arms of the cuttle-fish, and all other 
parts or modifications of the foot, in the tnolluaca, derive their nerves from the pedal 
ganglia (Huxley). 
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like the sea-snails, before the proper locomotive organs aie developed 
(Eujrley), 

IVom this it would appear that while the Pteropoda present some analo- 
gical resemblances to the Cephalopoda, and permanently represent the larval 
stage of the sea-snails, they are developed on a type sufficiently peculiar to 
oatitle them to rank as a distinct group ; not indeed of equal value with the 
Gasteropoda, but with one of its orders. 

This group, the lowest of the univalve or encephalous orders, makes no 
approach towards the bivalves or acephala. Forskahl and Lamarck indeed 
compared Hydlaa with Terehratala ; but they made the ventral plate of one 
answer to the dorsal valve of the other, and the anterior cephalic orifice of 
the pteropodous shell, correspond with the posterior, byssal foramen of the 
bivalve I 

SECTION A. Thecosomata, B1.* , 

Animal, furnished with an external shell; head indistinct: foot and ten- 
tacles rudimentary, combined with the fins; mouth situated in a cavity 
formed by the union of the locomotive organs ; respiratory organ contained 
within a mantle-cavity. 

FAMILY I. Hyaleid^ 

Shell straight or curved, globular or needle-shaped, symmetrical. 

Animal with two largo fins, attached by a columellar muscle passing from 
the apex of the shell to the base of the fins , body inclosed in a mantle ; gill 
represented by a transversely plaited and ciliated surface, within the mantle 
cavity, on the ventral side ; lingual teeth (of Ht/alea) I.I.l, each with a 
strong recurved hook. 

IIyalea, Lamarck. 

Etijm. UyaUos, glassy. Syn, Cavolina, Gioeni not Brug. 

Type, H. tridentata, fig. 107. PI. XIV. fig. 32. 

Shell globular, translucent ; dorsal plate rather flat, produced into a 
hood ; aperture contracted, with a slit on each side ; posterior extremity tri- 
dentate. In H. trispinosa {Biacria, Gray) the lateral slits open into the 
cervical aperture. 

Animal, with long appendages to the 
mantle, passing through the lateral slits of 
the shell ; tentacles indistinct ; fins united by 
a semicircular ventral lobe, the equivalent of 
the posterior element of the foot. 

BUtr, 19. sp. Atlantic, Medit. Indian 
Ocean. 

Fossil, 5 sp. Miocene — . Sicily, Tu- 
rin, Bax. 

Fiff. 107. H. tridentata. 

* Theke a case, soma a body ; several of the genera have no shells. 
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Cleodoqa, Feron and Lesueur. 

Syn. Clio, L. (part) not Muller. Balantiom, Leach MS. 

C. pyramidata, PI. XIV. fig. 88f 

Shell pyramidal, 3 sided, striated transversely ; ventral side flat, dorsal 
heeled; aperture simple, triangular, with the angles produced ; apei acute. 

Animal with rudimentary eyes ; tentacles obsolete ; mantle-margin with a 
siphonal (?) process ; fins ample, united ventraUy by a rounded lobe ; lingual 
teeth 1.1.1. The transverse bars of the gill, the heart, and other organs are 
visible through the pellucid shell. In C. curvata and pellucida {Pleuroput, 
Esch.) the mantle is furnished with two long filaments on each side. 

Distr, 12 sp. Atlantic, Mcdit. Indian Ocean, Pacific, C. Horn. 

Fossil. Miocene — . Brit. (C. infundibulum, Crag.) 

Submenus. Creseis, Rang (Styliola, Lesueur). C. aciculata, PI. XIV. 
fig. 84. Slender, conical, pointed, straight or curved. Pins rather narrow, 
truncate, with small tentacles projecting from their dorsal edges, and rudi- 
ments of the mesopodtuM on their surface ; mantle -margin with a spiral 
process on the left side. M. Rang stales that he has seen these pteropods 
clustering round floating seaweed. Disir. 6 sp. (like Cleodora.) 

CuviEEiA, Rang.* 

Dedicated to Baron Cuvier. Type, C. columnella, Rang, PL XIV. fig. 35. 

Shell cylindrical, transparent ; aperture simple, transversely ovate ; apex 
acute in the young, afterwards partitioned off, and usually deciduous. 

Anmal with simple narrow fins, united ventraUy by two smaU lobes ; 
lingual teeth 1.1.1. 

Disfr. 4 sp. Atlantic, India, Australia. 

Fossil 1 sp. (C. Astesana, Rang.) Pliocene, Turin. 

Suh-genns, Vagtnella, Baud. V. depressa, PI. XIV. fig. 36. Shell oblong, 
with a pointed apex; aperture contracted, transverse. Fossil, 1 sp. Miocene. 
Bordeaux, Turin. 

Theca, Morris. 1845. 

Type, T. lanceolata. Syn. Creseis, Forbes.f Pugiunculus, Barr. 

Shell straight, conical, tapering to a point, back flattened, aperture 
trigonal. Lon. 1-8 inches. 

Fossil, 6 sp. Silurian. N. America, Brit., New South Wales. 

Pterotheca, Salter. 

T^pe, P. transversa, Portlock, 3 sp. L. Silurian ; Ireland, Wales, Canada. 

Shell bi-lobed, transversely oval, with a dorsal keel projecting slightly at 
each end ; ventral plate smaU triangular. 

* Under the name of ** triptdre,” M.M. Quoy and Oaimard described the fragment 
of a pteropod, since ascertained to have been a Cuvieria. 

t Creseii Sedgwicki, Forbes, is an orthoceras with very thin septa, belonging to the 
same group with {Conulana) teres, Sby. TentacuMes, Schl. is anellidous. {Salter.) 
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P CoNULAEiA, Miller. 

JEtym. Conului, a little cone. Tyye^ C. quadrisulcata, fig. 108. 

Shell four-sided, straight, andtapering, the angles grooved, 
sides striated transversely, apex partitioned off. 

Fossil t 15 sp. Silurian — Garb. N. America, Europe, 

Australia. 

Sub^yenuSt Coleoprion (gracilis) Sandherger; Devonian, 

Germany. Shell round, tapering, sides obliquely striateA, strise 
alternating along the dorsal line. 

Eurybia., Rang. 1827.t 

Ftym. Furyhidj a sea-nymph. Fig. 108.* 

Ex. E. Gaudicliaudi, PI. XIV. fig. 37. (after Huxley.) 

Animal globular ; fins narrow, truncated and notched at the ends, united 
ventrally by a small lobe (metapodium) ; mouth with two elongated ten- 
tacles, behind which are minute eye-peduncles and a two-lobed rudimentary 
foot {mesopodium) ; body inclosed in a cartilaginous integument, with a 
cleft in front, into which the locomotive organs can be retracted. Lingual 
teeth 1.0.1. 

The animal has no proper gill, but Mr. Huxley has observed two ciliated 
circles surrounding the body, as in the larva of Fneumodermon. 

Distr. 3 sp. Atlantic, Pacific. 

Sub-genus, Fsyche, Rang. P. globulosa, PI. XIV. fig. 38. Animal 
globular, with two simple oval fins. Distr. 1 sp. Off Newfoundland. 

Cymbulia, Peron and Lesuciir. 

Etym. Diminutive of cymba, a boat. 

Type, C. proboscidea, PI. XIV. fig. 39. (after Adams). 

Shell cartilaginous, slipper-shaped, pointed in front, truncated posteriorly ; 
aperture elongated, ventral. 

Animal with large rounded fins connected ventrally by an elongated 
lobe; mouth furnished with minute tentacles; lingual teeth 1.1.1; stomach 
muscular, armed with two sharp plates. 

Distr. 3 sp. Atlantic, Medit. India Ocean. 

Tiedemannia, Chiaje. 

Type, T. Neapolitana, PI. XIV. fig. 40. Named after Fr. Tiedemann. 

Animal naked, transparent, fins united, forming a large rounded disk ; 
mouth central ; tentacles elongated, connate ; eye-tubercles minute. Larva 
shell-bearing. Distr. 2 sp. Medit. Australia. 

* Carboniferous limestone, Brit. Belgium. 

t This name had been previously employed for four different genera of plants and 
animals. 
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FAMILY II. Limacinida:. 

Shell minute, spiral, sometimes operculate. 

Animal with fins attached to the sides of the mouth, and united rentrally 
by an operculigerous lobe ; mantle-cavity opening dorsally ; excretory orifices 
on the right side. 

The shells of the true Umacinida are sinistral, by which they may be 
known from the of Atlanta^ Carinaria^ and most other Gasteropods. 

Limacina, Cuvier. 

Etj/m, Limaeinat snail-like. Syn. SpiratcUa, Bl. 

Ejs. L. antarctica (drawn by Dr. Joseph Hooker), PL XIV. fig. 41. 

Shell sub-globose, sinistrally spiral, umbilicated; whirls transversel) 
striated ; umbilicus margined ; no operculum. 

Animal with expanded fins, notched on their ventral margins ; opcrc. lobe 
divided; lingual teeth 1.1.1. 

Distr, 2 sp. Arctic and Antarctic Seas ; gregarious. 

SriRiALis, Eydoux and Souleyet. 

Ex. S. bulimoides, PI. XIV. fig. 42. Syn. Heterofusus, Flem. 
Hdiconoides, D’Orb. Peracle, Forbes. Scaea, Ph. 

Shell minute, hyaline, sinistrally spiral, globose or turrited, smooth or 
reticulated ; operculum thin, glassy, semilunar, slightly spiral, with a central 
muscular scar. 

Animal with narrow, simple fins, united by a simple, transverse operculi- 
gerous lobe ; mouth central, with prominent lips. 

'Distr. 12 sp. Greenland and Norway to C. Horn, Indian Ocean, Pacific. 

? Cheletropis, Forbes. 

Etym. CheUf a claw, tropis, a keel. Syn. Sinusigera, D’Orb. 

Type, C. Huxlcyi, PI. XIV. fig. 43. 

Shell dextrally spiral, imperforate, double-keeled; nucleus sinistral, 
aperture channelled in front ; peristome thickened, reflected, with two claw- 
like lobes. 

Animal pteropodous ? gregarious in the open sea. 

Elstr. 2 sp. S. America, S. E. Australia. 

Another minute spiral shell, recently discovered, may be noticed here ; 

Macgillivrayia. Forbes. 

Named after its discoverer, the Naturalist to H. M. S. Rattlesnake. 

Type, M. pelagica, PI. XIV. fig. 44. 

Shell minute, dextrally spiral, globular, imperforate, thin, homy, trans- 
lucent ; spire obtuse ; aperture oblong, entire , peristome thin, incomplete, 
operc. thin horny, concentric, nucleus sub-external. 
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Animal with 4 long tentacles, mantle with a siphonal process; foot ex- 
panded, truncated in front, furnished with a float after the manner of 
lanthina ; lingual dentition closely resembling J^eysia. 

Diitr, 2 sp. Taken in the towing-net off C. Byron, £. coast Australia, 15 
miles from shore; floating, and apparently gregarious. (J. Macgillimy.) 
Mindoro. (Adams.) 

SECTION B. tlYMNOSOlTATA, Bl. 

Animal naked, without mantle or shell; head distinct; flns attached to 
the sides of the neck ; gill indistinct. 

FAMILY III. Clhda!. 

Body fusiform; head with tentacles often supporting suckers; foot small, 
but distinct, consisting of a central and posterior lobe ; heart opistho-hran^ 
chiate; excretory oriflces distant, on the right side ; lingual teeth (in Clio) 
12.1.12, central wide, denticulated, uncini strongly hooked and recurved. 

Clio (L.)* Muller. 

Etym. Clio, a sea-nymph. Syn. Clione, Pallas. 

Type, C. borealis, PI. XIV. fig. 45. (C. caudata, L. part.) 

Head with 2 eye tubercles and 2 simple tentacnla; mouth with lateral 
lobes, each supporting 8 conical retractile processes, furnished with numerous 
microscopic suckers ; fins ovate ; foot lobed. In swimming, the Clio brings 
he ends of its fins almo st in contact, first above and then below. {Scoresby*) 

Distr, 4 sp. Arctic and Antarctic Seas, Norway, India. 

Sah-genus ? Cliodita (fusiformis), Qnoy and Oaimard. Head supported 
on a narrow neck ; tentacles indistinct. 3 sp. Cape, Amboina. 

Pneumodermon, Cuvier. 

Etym. Pneumon, lung (or gill), derma, skin. 

Type, P. violaceum, PI. XIV. fig. 46. 

Body fusiform ; head famished vnth ocular tentacles ; lingual teeth 
4.0.4 ; mouth covered by a large hood supporting two small, simple, and two 
large acetabuliferous tentacles, suckers numerous, pedicillate, neck rather 
contracted ; fins rounded ; foot oval, with a pointed posterior lobe ; excretory 
orifice situated near the posterior extremity of the body, which has small 
branchial processes and a minute, rudimentary shell. 

* This name was employed by Linnaeus for all the Fteropoda then known ; his 
definition is most suited to the '* northern olio,*' probably the only species with which 
he was personally acquainted. The first species enumerated in the Syst. Nat. is 
C. caudata^ and reference is made to an indeterminable figure in Brown’s Jamaica, 
and to Marten’s account of the Spitsbergen mollusk (C. borealis.) In cases like 
this the rule is to adopt the practice of the next succeeding naturalist who defines 
the limits of the group more exactly. 
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In the fry of Pneumoderwum the end of the bodyis encircled with dlieted 
bands. (Muller.) 

Ditir, 4 sp. Atlantic, India, Pacific Ocean. 

Submenus P Spon^branchaa, D*Orbigny. S. Australis, PI. XIV. fig. 47. 
Gin (?) forming a spongy ring at the end of the body ; tentacles each with 
6 rather large suckers. Dittr. 2 sp. S. Atlantic (Fry of Pneumodermon ?). 
Trichocyclus, Eschscholtz, T. Bnmerilii, PI. XIV. fig. 48. Animal without 
acetabnUferons tentacles P mouth proboscidiform; front of the head surrounded 
with a circle of cilia, and two others round the body. 

P Pelagia, Qnoy and (^mard. 

Etym, PeloffuSy the deep sea : (not Pelagia^ Peron and Les.) 

SJyw, P. alba, PI. XIV. fig. 49. Amboina. 

Animal fusiform, truncated in front, rough ; neck slightly contracted 
fins small, fan-shaped. 

CTHODOcfiA, D*Orbigny. 

Mym. Kumodohe^ a Nereid. Type^ C. diaphana, PI. XIV. fig. 60. 

Animal fusiform, truncated in front, pointed behind ; neck slightly con- 
tracted ; fins 2 on each side, first pair large and rounded, lower pair ligulate ; 
foot elongated ; mouth proboscidiform. iMr, 1 sp. Atlantic. 


CLASS rV. BRACHIOPODA, Cuvier, 1805, 

(= Order Pallio-branchiaia, Blainville, Prodr. 1814.) 

The Brachiopoda are bivalve shell-fish which differ from the ordinary 
mussels, cockles, &c. in being always equal^sidad, and never quite equivalve. 
Their forms are symmetrical, and so commonly resemble antique lamps, 
that they were called lampades, or ** lamp-shells,’’ by the old naturalists 
(Meuschen, 1787» Humphreys, 1797); the hole which in a lamp admits 
the wick, serves in the lampsheU for the passage of the pedicle by which 
it is attached to submarine objects.’’' 

The valves of the Brachiopoda are respectively dorsal and ventral ; the 
ventral valve is usually largest, and has a prominent beak, by which it is 
attached, or through which the organ of adhesion passes. The dorsal, or 
smaller valve, is always free and imperforate. The valves are articulated by 
two curved teeth, developed from the margin of the ventral valve, and re- 
ceived by sockets in the other ; this hinge is so complete that the valves 
cannot be separated without injury.f A few, abnormal genera, have no 

* The principal modificationfl of external form’preaented by these shells, are given 
in plate 15 ; the internal structure of each genus is illustrated in the woodcuts, which 
are the same with those in Mr. Davidson's Introduction, and in the British Museum 
Catalogue. They are from original studies by the author, unless otherwise stated. 

t The largest recent Terebraiula cannot be opened more than ^ of an inch, except 
by applying force. 

L 2 
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hinge ; in Crania and Discina the lower valve it flat, the upper like a limpet , 
the valves of Lingula are nearly equal, and have been compared to a duck’s 
bill. (Petiver). 

Ventral valve. 



Dorsal valve. 


Fig. 109. Mutcular tyitem of Terebratula* 
a. a. adductor-muscles; r. cardinal-muscles; x. accessory cardinals, p. ventral 
pedicle-muscles; p' dorsal pedicle-muscles; z. capsular-muscles, o. mouth; v.vent; 
1. loop ; t. dental socket. 

The valves are both opened and closed by muscles , those which open 
the shell {cardinales) originate on each side the centre of the ventral valve, 
and converge towards the hinge-margin of the free valve, behind the dental 
sockets, where there is usually a prominent cardinal process f The teeth 
form the fulcrum on which the dorsal valve turns. The adductor muscles 
are four in number, and quite distinct in Crania and DUana ; in Lingula 
llic posterior pair are combined, and in Terebratula the four muscles arc 
separate at their dorsal terminations, but united at their insertion in the 
centre of the larger valve. The pedicle is fixed by a pair of muscles (each 
doubly -attached) to the dorsal hinge-plate, and by another pair to the ventral 
valve, outside the cardinal musclcs4 In the hinge-less genera the contrac- 
tion of the cardinal muscles must tend to slide the free valve forwards, and 
in Crania and Discina these muscles arc attached to a prominent ventral 

* Waldkeimia Atuiraliit Giiop. f . Prom a drawing by Albany Hancock, Esq. 

t The term retractors’ used at p. 8 is relinquished for the more appropriate 
term “ cardinal muscles,’" given by Prof. King. They are particularly interesting 
from their function, as antagonists of the adductor muscles, like the ligament of 
ordinary bivalves. 

t The muscular system of Terebratula presents a considerable amount of resem- 
blance to that of Modiola (lig. 177); the anterior and posterior pedal muscles may be 
compared to the dorsal and ventral pedicle muscles. 
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process, which renders them less oblique ; the upper valve is restored to its 
place by two pairs of retractor sliding-muscles, which are perhaps the equi- 
valents of the dorsal pedicle muscles of Terebratula.* The muscles are 
remarkably glistening and tendinous, except at their expanded ends, which 
arc soft and fleshy ; their impressions are often dee]>, and always character- 
istic ; but difficult of interpretation from their complexity, their change of 
position, and the occasional suppression of some and combination of others.f 

On separating the valves of a recent Terebratula^ the digestive organs 
and muscles are seen to occupy only a very small space near the beak of 
the shell, partitioned off from the general cavity by a strong membrane, in 
the centre of which is placed the animal’s mouth. The large cavity is occu- 
pied by the fringed arms, which have been already alluded to (page 8) as the 
characteristic organs of the class. Their nature will be better understood by 
comparing them with the lips and labial tentacles of the ordinary bivalves 
(pp. 24, 27, fig. 171, ; they are in fact lateral prolongations of the lips 

supported on muscular stalks, and arc so long as to require being folded or 
coiled up. Tn Rhynchonella and Lingula the arms are spiral and separate 
in Terebratula and Discina they are only spiral at the tips, and are united 
together by a membrane, so as to form a lobed disk. It has been conjec- 
tured that the living animal.s have the power of protruding their arms in 
search of food ; but this supposition is rendered less probable by the fact 
that in many genera they are supported by a brittle skeleton of shell. The 
internal skeleton consists of two spiral processes in the Spiriferidce (fig. 132), 
whilst in Terebratula and ThentUum it takes the form of a loop^ which sup- 
ports the brachial membrane, but docs not strictly follow the course of the 
arms. The mode in which the anns are folded is highly characteristic of the 
genera of Brachiopoda ; the extent to which they arc supported by a calca- 
rious skeleton is of less importance, and liable to be modified by age. That 
margin of the oral arms which answers to the lower lip of an ordinary 
bivalve, is fringed with long filaments («m|), as may be seen even in dry 
specimens of recent Terebratula. In some fossil examples the cirrt them- 
selves were supported by slender processes of shell ; § they cannot therefore 
be vibratile organs, but are probably themselves covered with microscopic 
ciUay like the oral tentacles of the ascidian polypes {ciho-brachiata of Farre). 
The anterior lip and inner margin of the oral arms is plain, and forms a 

* In Disctna one pair of the retractor muscles seems to be actually inserted in the 
pedicle, Mr Hancock compares the pedicle muscles with the retrariors of the 
Bryozoa ; he objects to the hypothesis of the slidinf; movement of the valves. 

t Prof. King has shown that the compound nature of a muscular impression is 
often indicated by the mode in which the vascular markings proceed from it (as in 
figs. HO, 145.) 

I Called cilta at p. 8, but this term should be restricted to the microscopic organs 
which clothe the cirri. 

$ Spiri/era roitrata and Terebratula peetunculoides, in the British Museum. 
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namm gutter along which the particles collected by the ciliaiy euirenta may 
be conveyed to the month. The object of the fol^g of the arms ia obvi- 
onaly to give increased snrfiice for the disposition of the am. 

The month conducts by a nairow oesophagns to a simple stomach, whieh 
is surrounded by the large and granulated liver; the intestine of Lirngvla is 
reflected dorsally, slightly convoluted, and terminates between the mantle 
lobes on the right side (fig. 165). In Ot bienla it is reflected ventnlly, and 
passes straight to the right, ending as in iMigtUa. In Tenhratula, Ehyneho^ 
nella, and probably all the normal Braehiopoda, the intestine is simple and 
reflected ventrally, passing through a notch or foramen in the hinge-plate, 
and ending behind the ventral insertion of the adductor muscle (fig. 109, v.)* 

The interior of the valves is lined by the two lobes of the mantle, which 
are often fnnged with fine homy bristles (seta ) ; these are quite straight, 
brittle, and deeply implanted between the laminm of the mantle ; they serve 
to guard the opening of the valves. The mantle-lobes of the Braehiopoda 
are not only organs by which the shell is formed, they are also provided with 
large veins by which respiration is effected; in the Terehratulida there Are 
two great venous trunks in the dorsal mantle-lobe, four in the ventral ; in 
BhyncAonella and Discina the lobes are siinilar, and the Orthidm have four 
large veins in the dorsal lobe and only two in the ventral. The first indica- 
tion pf a spedal breathing organ is presented by Lingula, in whidi the veins 
develops parallel rows of small vascular processes. {Cuvier.) The veins 
open into the visceral cavity, f which is itself a great vascular siuus. There 
are two organs which Prof. Owen regards as hearts, each consisting of an 
auricle and a ventricle, situated near the sides of the mouth in Terebraiula ; 
but in Lingula (fig. 165, h.) they are more posterior, and quite at the sides. 
The ventricles propel the blood into the visceral and pallial arteries, and are 
therefore both branchial and systemic. The pallial arteries are very slender, 
and accompany the veins on their outer surfaces, forming linear impressions 
along the centre of the vascular markings in some fossil shells (fig. 141). 

The ova of Terebraiula are developed within the large veins, which they 
accompany as far as the secondary branches. In the Bhynehondlida, and 
probably in the extinct Orihida, the ovaria do not extend into the venous 
trunks, but occupy large sinuses on each side of the body ; and in Discina 
and Lingula they (or the testes) fill the interstices of all the viscera, but do 
not appear to extend into the mantle. The ova are supposed to escape by 
two orifices, situated at the sides of the mouth in Terebraiula. (Hancock.) 

* The pMition at which the Intestine terminates in the Terebratuke and JBAyw- 
ckontUa, seems to necessitate the escape of the faeces by the umbonal opening ; in 
those extinct genera which have the foramen closed at an early age, there is still an 
opening between the valves (e. g. in Uncitet) which has been mistaken for a bystal 
notch. 

t The veins do not terminate in hearts as formerly supposed; the statement at 
p. SO, line 27, should be erased. 



BBAOHXOPODA. 


21S 


Beeent DUemm often have minute fty ettaohed to their valves, and Mr. 
Soeaa, of Vienna, has notieed a specimen of the fossil Strinffoeepkalm, which 
oontained nnmeroua embryo shells. 

Nothing is yet known respecting the development of the Braehiopoda, 
but there ean be no doubt that in their first stage they are firee and able to 
swim about, until they meet with a suitable position. It is probable that in 
the second stage they all adhere by a byssns, which in most instances beeomea 
consolidated, and forms a permanent organ of attachment. Some of the 
extinct genera (e. g. Spirifera and StropHomend) appear to have become free 
when adult, or to have fixed themselves by some other means. Four genera, 
belonging to very distinct fiunilies, cement themselves to foreign objects by 
the substance of the ventral valve. 

The Lamp’SheUs are all natives of the sea. They are found hanging 
from the branches of corals, the under sides of shelving rocks, and 
the cavities of other shells. Specimens obtained from rocky situations 
are frequently distorted, and those from stony and gravelly beds, where there 
is motion in the waters, have the beak worn, the foramen large, and the 
ornamental sculpturing of the valves less sharply finished. On clay beds, as 
in the deep day strata, they are seldom found ; but where the bottom coiw 
sists of calcarious mud they appear to be ve^ abundant, mooring themselves 
to every hard substance on the sea-bed, and dnstering one upon the other. 

Some of the Brachiopoda appear to attain their full growth in a single 
season, and all, probably, live many years after becoming adult. The growth 
of the valves takes place chiefly at the margin; adult shdls are more 
globular than the young, and aged specimens still more so. The shell is 
also thickened by the deposit of internal layers, which sometimes entirely 
fill the beak, and every portion of the cavity of the interior which is not oc- 
cupied by the animal, suggesting the notion that the creature mnst have died 
from the plethoric exercise of the calcifying function, converting its shell 
into a mausoleum, like many of the ascidian zoophytes. 

The intimate structure of the shell of the 
Brachiopoda has been investigated by Mr. Morris, 

Prof. King, and more recently by Dr. Carpenter ; 
according to the last observer, it consists of flat- 
tened prisms of considerable length, arranged paralld 
to each other with great regularity, and obliquely 
to the surfaces of the shell, the interior of which is 
imbricated by their out-crop (fig. 110.) This stmc- 
tmcture only is found in the IUiynchonell%da\ but 
in most — perhaps all the other Brachiopoda ^ — 
the shell is traversed by canals, fi^m one surface 

* The fossil shells of the older rocks are so generally pseudomorphons, orpv- 
take of the metamorphic character of the rock itself, that it if dii&eult, to obtain sped 
mens in a state fit for microscopic examination. 
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to the other, nearly Tertically, and regularly, the distance and size of 
the perforations varying with the species. Their external orifices are 
trumpet-shaped, the inner often very small; sometimes they bifurcate 
towards the exterior, and in Crania they become arborescent. The canals are 
occupied by ooecal processes of the outer mantle-layer,*^ and arc covered ex- 
ternally by a thickening of the epidermis. Mr. Huxley has suggested that 
these cccca are analogous to the vascular processes by which in many asci- 
dians the tunic adheres to the test ; the extent of which adhesion varies in 
closely allied genera. The large tubular spines of the Productida must have 
been also lined by prolongations of the mantle ; but their development was 
more probably related to the maintenance of the shell in a fixed position, 
than to the internal economy of the animal. (King.) Dr. Carpenter states 
that the shell of the Brachiopoda generally contains less animal matter than 
other bivalves ; but that Piscina and Lingula consist almost entirely of a homy 
animal substance, which is laminar, and penetrated by oblique tubuli of ex- 
treme minuteness. He has also shown that there is not in these shells that 
distinction between the outei and inner layers, cither in structure or mode of 
growth, which prevails among the ordinary bivalves ; the inner layers only 
differ in the minute size of the perforations, and the whole thickness corres- 
ponds with the outer layer only in the LamelhbrancUata, The loop, or 
brachial processes, are always impunctatc. 

Of all shell-fish the Brachiopoda enjoy the greatest range both of 
climate, and depth, and time; they are found in tropical and polar seas , in 
jjools left by the ebbing tide, and at the greatest depths hitherto explored by 
the dredge. At present only 70 recent species are known ; but many more 
will probably be found in tho deep-sea, which these shells mostly inhabit. 
The number of living species is already greater than has been discovered in 
any secondary stratum, but tho vast abundance of fossil specimens has made 
them seem more important than the living types, which are still rare in the 
cabinets of collectors, though far from being so in the sea. Above 1,000 
evtinct species of Brachiopoda have been described, of which more than half 
arc found in England. They are distributed throughout all the sedimentary 
rocks of marine origin from tho Cambrian strata upwards, and appear to have 
attained their maximum, both of goncric and specific development, in the 
Devonian age.* Tho oldest form of organic life at present known, both in 
the old and new world, is a Lingula. Some species (like Atrypa reticularis) 

* Called the “ lining membrane of the shell,” by Dr. Carpenter. (Davidson Intr. 
Mon. Braoh.) Mr. Quekett states that the perforations are closed externally by disks, 
surrounded by radiating lines, supposed to indicate the existence of vibratile cilia in 
the living specimens. 

t The number of Devonian species amounts to 300; but these were not all 
living at one i$me, they are obtained from a whole series of deposits, representing a 
succession of periods. 
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extend throng^ a whole ** system** of xo<d[8, and abound equally in both 
hemispheres ; others (like Spirifera iiriakt) range from the Cordillera to the 
Ural mountains. One recent Terebrattda {en^^terpentis) made its appear- 
ance in the Miocene Tertiaiy ; whilst others, scarcely distinguishable fr^ it, 
are found in the Upper Oo^ and throughout the Chalk series and London 
Clay.* 


FAMILY I. TXREBKATULIDiB. 

Shell minutely punctate; usually round or oval, smooth or striated; 
ventral valve with a prominent beak, and two curved hinge-teeth ; dorsal 
valve with a depressed umbo, a prominent cardinal process between the dental 
sockets, and a slender shelly loop. 

Animal attached by a pedicle, or by the ventral valve : oral arms united 
to each other by a membrane, variously folded ; sometimes spiral at their 
extremities. 



Pig. 111. Terthratulavitrea^Bom. 

Tebebaatula, (Llhwyd.) Brug. Lamp-shelL 
Etym, Diminutive of terebratue, perforated. 

Stfn, Lampas, Humph. Gryphus, Muhlfeldt. Fpithyris, PhiL 
l^pes^ T. maiillata, FI. XY. fig. 1» (» Ter. minor-subrubra, Llhwyd. 
Anomia terebratula, L.) T. vitrea, fig. 8. 

Shell smooth, convex ; beak truncated and perforated ; foramen circular ; 
deltidium of two pieces, frequently blended; loop very short, simple, attached 
by its crura to the hinge-plate. (Fig. Ill, A.) 

Animal attached by a pedicle; brachial disk tri-lobed, centre lobe elon- 
gated and spirally convoluted. (Fig. Ill, B.) The young of T. diphpa 
(l^gope of Link) has bi-lobcd valves, (PL XY. fig. 2.) ; when adult the 
lo^ unite, leaving a ronnd hole through the centre of the shell. 

Dieir. 1 sp. MediU 90 — 250 fathoms on nuUipore mud. {Forbet<.) 
Foteily 100 sp. Devonian — World-wide. 

* The author has to ackowledge his obligation to Mr. Davidson for the use of the 
notes, drawings and specimens, assembled during the preparation of his great work 
on the British Fossil Brachiopoda, printed for the Palss<mtographieal Soektp ; to 
which work the student is referred for more copious descriptions and Illustrations. 
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Sub^genera. TerebratuUna (caput-serpontis) D’Orb. PI. XV. fig. 8. 
Fig. 112. SheU finely striated, aoriculate, deltidiiun usually rudimental ; 



Fi«. 112. Dorsal valve 



Anmal. f 


foramen incomplete; loop short, rendered annular in the adult by the union 


of the oral processes. Dist. 7 sp. U 
J 20 fms. Foisilt 20 sp. Oxfordian - 
Waldhetmta (australis) King. PI 
113, 114. 



Fig. 113. Dorsal valve 


States, Norway, Cape, Japan. 10 — 
U. S. Europe. 

XV. fig. 4 (p. 8, figs. 4, 5.) figs. 109, 



Fig 113. cardinal procesB ; dental sockets, p, hinge-plate; s, septum, e, 
crura of the loop , I, reflected portion of the loop , m, quadruple adductor-impression 
Fig 114 /, foramen; d, deltidium; teeth, a, single adductor-impression; r, 
cardinal muscles , x, accessory muscles , p, pedicle muscles , v, position of the vent , 
», attachment of ’pedicle-sheath. 

Shell smooth or plaited, dorsal valve frequently impressed , foramen com- 
])l(‘te ; loop elongated and reflected , septum (j) of smaller valve elongated 
Dijttr. 9 sp Norway, Java, Australia, California, Cape Horn. Low-water — 
1 00 fms. Fossil, 60 sp. Trias — . S. America, Europe. Eudesia (car- 
dmm) King, includes 1 recent, and 6 fossil species which are sharply plaited. 
T tmpressa (PI. XV. fig. 5) is the type of a group which has the external 
bhape of Terebratella. 
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Texsb&atklla, D*Orbigny. 

Type, T. dorsata, Gmel. (« MagcUamca, 

Chemn.) PI. XV. fig. 7. Fig. 116. 

Sltell smooth or radiately plaited ; dorsal valve 
longitudinally impressed; hinge-line straight, or 
not much curved ; beak with a flattened area on each 
side of the deltidium; foramen large; deltidium 
incomplete ; loop attached to the septum (jf). 

Animal like Terebratula ; the spiral lobe 
of the brachial disk becomes very diminutive 
in some species, and is obsolete in Morrisia j 
and T. Cumtngii. Distr. excluding sub- 
genera, 16 sp. Cape Horn, Valparaiso (90 \ 
fms.), New Zealand, Japan, Ochotsk, Spitz- 
bergen, Labrador. Fossil, 16 sp. Lias — . 

XI.S. Europe. In T. crenulata emU Fvansii Flg» l\6. Ter : Evantti.D&v 
(fig. 116) the dorsal septum sometimes projects so far as to touch the oppo- 
site valve, but in other examples it remains undeveloped. (Davidson.) 

Sub-genera. Trigonosemus (degans) K6nig. Sgn. Delthyridaea (pecii- 
niformis) M'Coy. Fissirostra, D'Orb. Ex. T. Palissii, Pi. XV. fig. 8 
Shell finely plaited, beak prominent, curved, with a narrow apical foramen , 
cardinal area large, triangular , deltidium solid, flat ; cardinal process very 
prominent. Ihstr, 5 sp. Chalk, Europe. 

Lyra (Mcadi) Cumberland, Min Con. 1816. pi. XV. fig. 6. Sgn. Te- 
rebrirostra, D'Orb, Rhynchora, Dalman.’^ Shell ornamented with rounded 
ribs ; beak very long, divided lengthwise internally, by the dental j>lates 
loop doubly attached P Distr. 4 sp. cretaceous ; Europe. Three species ol 
similar form are found in the Trias of St. Cassinn. 

Magas (pumila) Shy. Fig. 117. Shell 
smooth, conspicuously punctate, dorsal valve 
impressed, foramen angular, deltidium ru- 
dimentary; internal septum (s) promi- 
nent, touching the ventral valve ; re- 
flected portions of the loop disunited (/). 

2 sp. U. Green-sand — Chalk. Europe. 

The recent Ter. Cumingii, of New Zealand, Fig. 117. M. pumila.^ 



* The name AAyneAora was given by Oalman to the Ter. costata. Wahl. (= T. 
pectinata, L ) on the supposition that it was identical with Sowerby’s T. Lyra ; and as 
no specimen could be found with a long beak, an artificial one was manufactured for 
it, of which there is a cast in the Brit. M. The second species of ** Rhynchoia,” Ter. 
spatulata, Wahl, has no beak whatever; in shape it is like an Argiope. but measures 
an inch each way. The ventral valve is a simple bent plate with the teeth at the 
angles; the dorsal valve is fiat, with a very wide hinge-plate, and sockets at the angles, 
whilst a single septum projects from the centre, witli portions of a loop attached. 
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resembles Bouehardia externally, but bas tlie diverging processes of the loop 
as in Magas. 



Fig. 118. B. tulipa, Bl.* 

Bouehardia (tuHpa) Davidson, fig. 118. Beak prominent, with a minute 
apical foramen {f) deltidium blended with the shell (d) apophysis anchor- 
s^ped, the septum (s) being famished with two short lamellae. Braal, 
13 iins. 




Fig. 119. Animal. ^ Dorsal valve.f 

Morrma (anomioides, Scacchi) Davidson. Fig. 119, Shell minute, 
conspicuously punctate ; foramen large, encroaching equally on both valves ; 
hinge area small, straight ; loop not reflected, attached to a small forked 
process in the centre of the valve. Animat with sigmoid anns, destitute of 
spiral terminations ; cirri in pairs. IHetr. 9 sp. Medit 95 fins. {Torbee.) 
? Foteil. 1 sp. Pliocene, Palermo. 



Fig. 120. Dorsal valve foith animai. ^ •Fig. 121. Dorsal valve. 

* The mnscnlar jimpreMions in Bouehardia have been compared with those of 
Ter. Cumingii, of which the animal is known. The large impressions (r)in the disk of 
the ventral valve appear to be formed by the cardinal muscles ; a. by the adductor; 
p. by the pedicle muscles. 

t Fig. 119. c. loop; /. pedicle notch; o, the ovaries. From the originals in Mr. 
Davidson’s collection ; magnified ten diameters. 
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Srautiia (mkra) Bay. Cape. Hg* 121. K. Lnaanlaaika^ Bav. Ana- 
tralia. Fig. 120. SheU tninaveraely obloog; hinge-line nea^ urai^; 
beak troneated^ laterally keeled; area flat; foramen large, ddiidiam radip 
mentaiy; dor^ valve longitndhially impreaaed, Asmiahied iniide with a 
forked process rising nearly centrally from the septnm; interior often 
strongly tnbercnlated. The apophysis is sometimes a little branched, indi** 
eating a tendency towards the form it attains in fig. 122. Animal with 
rather oral arms, the spiral lobe very diminntive. Diitr, 6 sp. S. 
Africa, Sydney, N. Zealimd; low-water to 120 frna. 



Fig. 122. Animal, Dortal eo/as. 

? Megerlia (tnmcata) King, 1860. PI. XV. fig. 9. Kg. 122. Loop 
trebly attached ; to the hinge-plate by its cmra, and to the septum by pro- 
oesses from the diverging and reflected portions of the loop. 2 sp. 

Medit. Philippines. These species belong to the same natural group with 
Kraussia, 

f Kingena (lima) Dav. Cretaceous, Sorope, Gnadalonpe. Valves spinn- 
lo8c ; loop trebly attached. 



Fig. 123. Ter, iXingena) Hmoj (nfter DsfiAion.) 

t. dental sockets; j. cardinal process , o. crura; d. diverging processes of lo(^; 
r, reflected portion ; «. third attachment of loop ; s. dorsal leptuin. * 
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? Imenia (pectancnltis) King. Coral rag, Europe. Valves oroamented 
with correspon^Qg ribs ; loop trebly attached. 

P Waltonia (Valenciennei) Dav. New Zealand. Perhaps the fry of Zbr 
rubicundat with the reflected part of the loop wanting. 



Fig. 124. Argiopt deeollata. ^ Fig 1^5. A. JU'eapolttana, So * -f 


Aeoiope, Eudes Deslongchamps. 

Stym. Argiope, a nymph. Syn. Mcgathyria, D’Orb. 

Type, A. decollate, Pi. XV. fi^. 10. Fig. 1 24— 126. 

Shell minute, transversely oblong or semi-ovate, smooth or with corre- 
spondmg nbsj hinge line wide and straight, with a narrow area to each 
valve , foramen large, deltidium rudimentary , interior dorsal valve with 
one or more prominent, sub-marginal septa, loop two or four-lobcd, adhering 
to the septa, and more or less confluent with the valve. 



Fig 126, A, deeollata, ^ ; dorsal valve with the animal, iVom a specimen dredged by 
Prof. Forbes in the .ffigean. The oral aperture is seen in the centre of the disk 
Animal with oral arms folded into two or four lobes, united by mem- 
brane, forming a brachial disk fringed with long cirri : mantle extending to 
the margins of the valves, closely adherent. 

Distr, 4 sp. N. Brit. Madeira, Canaries, Mcdit. 40 — 105 fathoms 
fossil. 5 sp. U. Greensand — . Europe 


Interiors of dorsal valves magnified, from the originals in Coll Davidson 
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Fig. 127. 7. radiant. Fig. 128. 7. Mediterrantum* ■ 

Thboidiuh, Dofrance. 

Etifm. Thekidion, a small pouch. Type^ T. radians, PI. XV. fig. 11. 

Shell small, thick, punctate, attached by the beak ; hinge-area (A) flat , 
deltidium (d) triangular, indistinct : dorsal valve (fig. 127) rounded, de- 
pressed ; interior with a broad granulated margin ; cardinal process promi- 
nent, between the dental sockets ; oral processes united, forming a bridge over 
the small and deep visceral cavity ; disk grooved for the reception of the loop, 
the grooves sepaiatdd by branches from a central septum ; loop often unsym- 
metrical, lobed, and united more or less intimately with the sides of the 
grooves: ventral valve (fig. 129) deeply 
excavated, hinge-teeth prominent , cavities 
for the adductor («) and pedicle muscles {p) 
small ; disk occupied by two largo smooth 
Impressions of the cardinal muscles, bor- 
dered by a vascular line. Ammal (fig 128) 
with elongated oral arms, folded on them- 
selves and fringed with long cirri; mantle 
extending to the margin of the valves and 
closely adherent ; epidermis distinct. 

T. radians is the only un-attached spe- 
cies, it is supposed to be fixed by a pedicle 
when young (D’Orb.) 

T. hieroglyphicum, PI. XV. fig. 12, has a 
very complicated interior , whilst in seve- 
Fig. 129. 7. radiant, others there are but two brachial lobes 

The Liassic species form the subject of a monograph by M. Eugene Dcslong- 
champs; they are often minute, and attached in numbers to sea-urchins, 
corals, and terebratulsc. 

Distr, 1 sp. Medit. Fossil, 27 sp. Trias — . Europe. 

* Dorsal ralve with the animal, magnified. Coll. Davidson. 
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Fig. 130. Dorsal valvt. Profile.* 

a, adductor; e, crura; /, loop; /• cardinal proeesi; p, hinge-plate; dortal septum; 
s. ventral septum ; I, dental sockets. 


? Strinoocephalus, Befranoe. 

Eiym, Strinx [dringot) an owl, cephale the healf 

S. Burtini, PI. XV. fig. 18. Pig. 180, 181, Devonian, Europe. 

Shell punctate ; anb-orbicular, with a prominent beak : ventral valve 
with a longitudinal septum (e.s.) in the mid^e; hinge-area distinct; foramen 
lai^ge and angular in the young shell, gradually surrounded by the deltidiom 
and rendered small and oval in the adult; deltidium 
composed of three elements; teeth prominent; donal 
valve depressed, cardinal process (y) very prominent, some- 
times touching the opposite valve, its extremity forked 
to receive the ventral septum (r.s.); hinge-plate (p) sup- 
porting a shelly loop, a^ the manner of Argiope, Fig. 



FAMILY II. SpiBifSBiDA. 

Shell fiimiahed internally with two calcaiions spiral processes {apophgtei) 
directed outwards, towards the sides of the shell, and destined for the support 
of the oral arms ; which must have been fixed immoveably; the spiral 


* The loop (which was discovered by Prof. King) has a distinct suture in the 
middle; the dotted lines proceeding from its inner edge are added from a drawing by 
Mr. guess, and represent what he regards as shelly processes for supporting a mem- 
branous disk. They may be portions of spirals, whose outer whirls are confluent. 

t Internal casts of Produciagiganlea are called ** owl-heads’* by quarrymen in Che 
North of England. {Sowsrbg), 

t Fig. 131. Young shell, magnified 4 diameters; h, hinge area; b, deltidium' 
p, pseudo-deltidium. 
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are Bometimes spinuloae, indicating the existence of rigid drri, especially on 
the front of the whirls ; ralves articulated by teeth and sockets. 


Fig. 132. Dortal; Ventral valve.^ 

SpiniFBBA) Sowerby. 

Type, S. striata, Sby. fig. 132. Sy7i. Trigonotreta, Kiinig. Choristites. 
Fischer. Delthyris, Dalman. Martinia &c. M*Coy. 

Shell impunctate,* transversely oval or elongated, tri-lobed, beaked, bi- 
convex, with a dorsal ridge and ventral furrow ; hinge-line wide and straight , 
area moderate, striated across ; foramen angular, open in the young, after- 
wards progressively closed ; ventral valve with prominent hinge-teeiJi, and a 
central muscular scar, cuusistiug of the single adductor flanked by two cardi- 
nal impressions : dorsal valve with a small cardinal process, a divided hinge- 
plate, and two comcal spires directed outwards and nearly filling the cavity 
of the shell crura united by an oral loop The shell and spires arc some- 
times silicified, in limestone, and may be developed by means of acid. In 
S. mosquensis the dental plates are prolonged nearly to the front of the 
ventral valve. 

l)istr. 200 sp. L. Sil. — Trias. Arctic America — Chile, Falkland Ids. 
Europe ; China , Thibet , Australia , Tasmania. In China these and other 
fossils are used as medicine. 

Sub-genera. D’Orb. S. Wolcotti, ?1. 15, f. 14. punc- 

tate, external surface spinulose ; foramen covered by a pseudo-dcltidium ; in- 
terior of veutral valve with a prominent septum, rising from the adductor 
scar. Dtstr. 0 sp. Trias — L. Oolites. Brit. France, Germany, S. America. 

Cyrtia, Dalman. C. exporrecta, 1*1. XV. fig. 15. Shell impunctate, pyra- 
midal, beak prominent, area equiangular, deltidinm with a small tubular 
foramen. Fossil, 7 sp. Silur. — Trias. Europe. In C. JSuchii, heierochjta, 
calceola, &c. the shell is punctate 

Athyris, M‘Coy. 

Etym. A, without, thuris, a door.f (i. e. deltidium). 

Syn. Spirigera, D’Orb. Cleiothyris, King (not Phil.) 

* Prof. King attributes this to melainorphism; S. Demarlti. Boueb. from the 
Devonian liraestone, is punctate. {Carpenter). 

t Sometimes employed, incorrectly, in the seme of a Hoor-way or foramen. 
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Tppft, A, eonoentrica, Buck A. Boia^ fig. 188| 184. A« lamellasa, 
PL XV. fig. 16. 

Shell impunctat^ tranaverBely oval, or 8alM)rbiciilar, bi-convex, amooth, 
or ornamented with aqnamose lines of growth, sometimes devebped into 
wing-like expansions, (fig. 184*) ; hinge-line curved, area obsolete, foramen 



Fig. 133. Interior of dortal valve. Fig. 134. Specimen with fringe. 

round, truncating the beak, deltidium obsolete ; hinge-plate of dorsal valve 
with four muscular cavities, perforated by a small round foramen, and supporting 
a small complicated loop (P) between the spires ; spires directed outwards, 
crura united by a prominent oral loop. 

The foramen in the hinge-plate occupies the situation of the notch 
through which the intestine passes in the recent Bhynchonella ; in J. con- 
centrica a slender curved tube is sometimes attached to the foramen, beneath 
the hinge-plate. A. iumtda has the hinge-plate merely grooved, and the 
byssal foramen is angular. 

Fossil, about 20 sp. Silurian — Lias. N. and S. America ; Europe. 

Sub-genus P Merista, Sucss. Ter. scalprum, Recmer, 

(A. cassidea, Quenst. Sp. plebeia. Fh.) Silurian — 

Devonian; Europe. Shell impunctate, dental plates 
{v) and dorsal septum {d) supported by arched plates 
(“ shoe-lifter*' processes, of Kiug) which readily det- 
ach, leaving cavities (as in fig. 135) ; spiral arms have 
been observed in all the species. ^^5. Merteta 

Rstzia, King. 

Dedicated to the distinguished Swedish naturalist, Retzius. 

r^^,Ter. Adrieni, Vern. JSr. K. serpentina, Carb. L. Belgium. Fig. 186. 

Shell punctate, terebratula-shaped ; beak truncated by a round foramen 
rendered complete by a distinct deltidium: hinge-area small, triangular, 
sharply defined ; interior with diverging shelly spires. 

Fossil, about 20 species. Silurian — Trias. S. America. U. S. Europe. 

* The spurious genus Jetinoconckue (M'Coy) was founded on this character; 
similar expansions are formed by species of Atrypa, Camarophoria, and Products. 
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Prol King first pointed ont the existence of eilearioas ^ree in semal Ttr#. 
bratula of the older rocks, and others haTe been discovered bj MM. Qnen- 
stedt, De Koninok, and Banrande. In form the^ resemble Teiebratulina, 
Ettdesia, and Lyra. 



Fig 136. Retzia ttrpeniina^ D. K. Fig. 187. Uneites gnfpkus. 

Uncites, Uefrancc. 

Type, U. gryphns, PI. XV. fig. 17. Fig 187. Foitil, Devonian. Europe. 

Shell impunctate ; oval, bi>convex, with a long incurved beak ; foramen 
apical, closed at an early age; deltidium, large, concave; spiral processes 
directed outwards ; no hinge-area. 

The large, concave deltidium of Uncites so much resembles the channel 
formed by the dental plates of Peniameme, that Dalman mistook the shell 
for a member of that genus. The discovery of internal spires, by Prof. Bey. 
rich, shows that it only differs from Betzia in being impunctate and destitute 
of hinge-area. Some of the specimens have corresponding depressions in the 
sides of the valves (fig. 137* f ) forming pouches which do not oommunicato 
with the interior. 

FAMILY 111. RHTNCHONXLLlDiB. 

Shell impunctate, oblong, or trigonal, beaked; hinge-liue curved ; no area; 
valves articulated, convex, often sharply plaited ; foramen beneath the beak, 
usuaUy completed by a deltidium, sometimes concealed; hinge.teeth supported 



Fig. 138 . R. nigricam. Fig. 189 . Ventral : Dorsal. 

Fig. 138 . Dorsal valve with the animal; a, adductor musclei : i, intestiae. 

Fig. 139 . R. psittaeea, interiors, s, septum; /, foramen; d, deltidium; I, teeth; 
t\ sockets’; c, oral lamells ; a, adductor impressions ; r, cardinal ; p, pedicle mnaelee • 
0 , ovarian spaces. 
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by dental plates , hinge-plate deeply divided, supporting oral lamel lm , rarely 
provided with spiral processes , muscular impressions grouped as in Terehra- 
tula ; vascular impressions consisting of two principal trunks in each valve, 
narrow, dichotomising, angular, the principal posterior branches inc1 o siT>g 
ovarian spaces. 

Animal (of RhynchonellcC) with elongated spiral arms, directed inwards* 
towards the concavity of the dorsal valve, alimentary canal terminating behind 
the insertion of the adductor in the ventral valve , not adhering, its 

margin fringed with a few short setae. 



Ventral aspect Umbonal aspect 

Fig 140 Rh acumsnata, internal casts 

Fig 140 Umbonal aspect, with the dorsal valve above (Coll. Prof King) Ven 
tral aspect (Coll Prof. Morns) A, adductor, E, cardinal, P, pedicle, V, vascular, 
O, ovarian Impressions 

Rhynchonella.. Fischer. 

%«. ITypothyris, Phil. Hemithyris (psittacea) D'Orb. Acanthothyris 
(spinosa) D’Orb. Cyclothyris (ktissuna) M*Coy. TngoneUa (part) Fischer 
(not L nor Da Costa). 

Tt/pes, R. acuta, PI. XV fig. 18 : furcillata, fig. 19 spinosa, fig 20 acu 
minata, fig. 140 : nigricans, fig, 138 , psittacca, fig 139 (p 8, fig. 3). 

Shell trigonal, acutely beaked, usually plaited , dorsal valve elevated in 
front, depressed at the sides , veutral valve flattened, or hollowed along the 
centre, hinge plates supporting two slender curved lamdlse , dental plates 
diverging 

The foramen is at first only an angular notch in the hingc-lme of the ven- 
tral valve, but the gronvth of the deltidium usually renders it complete in the 
adult shell , in the cretaceous species it is tubular. In It acuminata and 
many other palmozoic examples, the beak is so doscly incurved as to allow 
no space for a pedicle. Both the recent Rhynchonella are black ; R oefo-^ 
pUcata of the Chalk sometimes retains six dark spots. 
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Dktr, 2 sp. i2. paittacea, Labrador (low water ?) Hudson’s Bay, 100 
fms. : Melville Id. Sitka ; Icy Sea. R, ni^ricanSy New Zealand, 19 fms. 

Fossil, 250 sp. L. Silurian — . N. and S. Amcricj^ Europe, Thibet, 
China. 

Suh-genera, ? Porambomies, Pander. P. aquirostris, Schl. Shell im- 
punctate ; surface minutely pitted ; each valve with a minute hinge-area and 
indications of two septa ; foramen angular, usually concealed. Ihstr. 4 sp. 
L. Silurian. Russia, Portugal. 

Camarophoria, King. T. Schlotheimi, Buch. Pigs, 141, 142. Ventral 
valve with converging dental plates id) supported on a low septal ridge {s ) ; 
dorsal valve with a prominent septum (j) supporting a spoon-shaped central 
process {v ) ; oral lamellro long and slender {o). Foramen angular, cardinal 
process distinct {]). Fossil, 9 sp. ? Garb. Permian (Magnesian limestone). 
Germany; England. 



Fig. 141. Internal cast.* Pig. 142. Section. 


Pentameuus, Sowerby. 

Etym. Pentameres, 5-partite. 

Sgn. Gypidia (conchydinm) Dalman. 

Type, P. Kuightii, PI. XV. fig. 22. Fig. 143. 

Shell impunctate, ovate, ventricose, with a large incurved beak ; valves 
usually plaited ; foramen angular ; no area or deltidium ; dental plates {d) 
converging, trough-like, supported on a prominent septum (j) ; dorsal valve 
with two contiguous longitudinal septa (s s) opposed to the plates of the other 
valve. 

Oral lamella; have been detected by Mr. Salter in P, liratus; in P. P hrf 
vtrostris (Devonian, Newton) the dorsal valve has a long trough-like process 
supported by a single low septum. 

Fossil, 20 sp. Arctic America, XJ. S. Europe. 

• Ventral side of cast, showing the V shaped cavity of the dental platsi, and the 
impressions of branchial veins, accompanied by arteries; (after King.) 
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Fig. US. Longitudinal; Trantcerte section. 

The relations of the animal to the shell, in such a species as P. Knightii 
can only be inferred by comparison with other species in which the internal 
plates are less developed, and with other genera, such as Chjrtia and Camaro- 
phoria. In fig. 143, the small central chamber (v) mnst have been ocenpied 
by the digestive organs, the large lateral spaces {d s) by the spiral arms : it 
is doubtful whether any muscles were attached to these plates ; in Forambo- 
niies the adductor impression is situated beyond the point to which the dental 
plates converge, and in Camarophoria the mnscular impressions occupy the 
same position as in FhyncKonella. 


Atsvpa, Balman. 

Syn. Cldothyris, Phillips. Spirigerina, D*Orb.* Hipparionyx, Vanniem. 
Type, A. reticularis, PI. XV. fig. 17. Figs. 144, 146. 



Fig. 144, Lwsoi valve. Fig. 145, Ventral valve; interiors, 

p, hinge-plate i s, impressions of adductor muscle; e, cardinal muscle p, pedicle 
muscle ; o, ovarian sinus ; d, deltidium. 

Shell impunctate : oval, usually plaited and ornamented with squamose 
linea of growth; dorsal valve gibbose; ventral depressed in front; beak 

• The term Atrppa (o, without, irmpa, foramen) is objectionable, like sU Dalman’s 
names; but M. D’Oibigny has made no improvement by proposing SpirigeHno, in 
addition to Spirifera, Spirigera, and Spiriferina! 
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small, often closely inconred: foramen round, sometimes eompletcd by a 
ddtiditun, often concealed : doraal valre with a difided hinge-plate, anppaitp> 
ing two broad spirally coiled lamelle ; spires Tertical, closdy appressed, and 
directed towards the centre of the valte; teeth and impressions like i%)s- 
ehonella. 

The shells of this genns differ from Bfyneh(mella chiefly in the caldfl- 
cation of the oral supports, a character of uncertain value. 

FotsUy 15 sp. L. Silurian — Trias. America (Wellington Channel I 
Falkland Ids.), Europe, Thibet. 

FAMILY IV. OETHID.B.* 

Shell transversely oblong, depressed, rarely foraminated; hinge-line 
wide and straight; beaks inconspicuous; valves plano-convex, or concavo^ 
convex, each with a hinge-area (A) notched in the centre; ventral valve with 
prominent teeth if ) ; muscular impressions occupying a saucer-shaped cavify 
with a raised margin ; adductor {a) central ; cardinal and pedicle impressions 
(r) conjoined, lateral, fan-like : dorsal valve with a tooth-like cardinal-pro- 
cess between two curved brachial processes (c); adductor impression (a) 
quadruple: vascular impressions consisting of six principal trunks in the 
dorsal valve, two in the ventral, the external branches turned outwards and 
backwards inclosing wide ovarian spaces (o). Indications have been observed, 
in several genera, of horizontally-coiled spiral arms ; the space between the 
valves is often vciy small. The shell-structure is punctate, except in a few 
instances, where the original texture is probably obliterated. 



Dorsal vakie.i Ventral valve. 

Fig. 147. OrthU, striatula. Devonian, Bifel. 

Obthis, Dalman. 

Etym. Orthos, straight. Tyye, 0. rustica, PI. XV. fig. 23. 

Syn. Diccclosia (biloba) King. Platystrophia (biforata) King. Gonam- 
bonites (inflexa) Pander. Orthamboni^ (calligramma) Pander. 

* The nimiM of the Families are formed from those of ttfe typical genera, by sub- 
stituting idee for the last syllable of the genitive case. 

t From a specimen presented by M. De Koninck to the British Museum ; iutemal 
easts of this fossil were called hysterolites by old authors. 
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SheU transversely oblong, radiately striated or plaited, bi-convex, hinge- 
line narrower than the shell, cardinal process simple, brachial processes 
tooth-like, prominent and curved. 

Fosiil, 100 sp. L. Silurian — Garb. Arctic America, U.S. S. America, 
Falkland Ids. Europe, Thibet. 

P Sub-genera, Orthieina, D*Orb. 0. anomala, SchL Fig. 148. Syn. 
Pronites (ascendens) and Hemipronites, Pander. SheU impunctate ? widest 
at the hinge-line ; cardinal notch closed, byssal 
notch {fieeure) covered by a convex pseudo- 
deltidium, sometimes perforated by a small 
round foramen. Foeeil. L. Silurian, Europe. 

0. pelargonatus (Streptorhynchiis, King) 
from the Magnesian limestone, 0. senilis, Garb 
limestone, and some Devonian species, have the 
beak twisted, as it if had been attached , there 
is no foramen. 

Steophomena, Blainvillc.* 

Etym, Sirophos bent, mene crescent. 

Ex. S. rhomboidalis, PI. XV. fig. 24. (— Leptssna depressa. Shy.) 

Syn. Leptama (depressa) Dalman. Leptagonia, M'Goy. Enteletes, Fischer 

SheU semi-circular, widest at the hinge-line, concavo-convex, depressed, 
radiately striated ; area double j ventral valve with an angular notch, pro- 
gressively covered by a convex pseudo-dcltidium ; umbo depressed, rarely (?) 
perforated, in young shells, by a minute foramen (fig. 149, e) ; muscular 
depressions 4, central pair narrow, formed by the adductor : external pair 
(m) fan-Hke, left by the cardinal and pedicle muscles ; dorsal valve with a 
bi-lobed cardinal process, between the dental sockets, and four depressions for 
the adductor muscle. 




Fig. 149. Ventral valve. Dorial valve. 

Interior of S. analoga, Curb, limestone (after King). 
e, foramen ; t, teeth ; o, ovarian spaces; b, brachial pita? 

* The name Strophomena (rugosa) was originally given by Rafinesque to some 
unknown or imactinary fossil ; It has, however, been adopted both in America and 
Europe for the group typified by S. altemata planumbona. 
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There are no apparent brachial processes in the dorsal valve of Sfro- 
phamena, and it is possible that the spiral arms may have been supported at 
some point near the centre of the shell (^) asin Froducta; S, rhomboidaht 
occasionally exhibits traces of spiral arms, in the ventral valve. S, latiasma 
Bonch. has plain areas, like Caleeola. 

The valves of the Strophomenas are 
nearly flat until they approach their full 
growth, they then bend abruptly to one 
side ; the dorsal valve becomes concave 
in S. altcrnata and rhomboidalis, whilst 
in S. planumbona and euglypha it be. 
comes convex; these distinctions are not 
even sub«generic. " 

FotsiL 100 81 ). L. Silurian — Carb. „ „ 

XT * • T'. fpu i. Fig. 150. Leptana. f 

N. America, Lurope, Thibet. hinjfe areas; v, ventral, il, interior 

S. demissa^ Conr. (Stropheodouta, of dorsal valve 

Hall). S. Buterini^ and several other species have a denticulated hinge.liuc. 

Sub-genera ^ Leptttna (part) Dolman. L. transversalis, fig. 150. (Plec- 
tambonites, Pander.) Valves regularly curved, dorsal concave, thickened, 
muscular impressions elongated. Foistty L. Silurian — Lias N. America, 
Europe The lias Leptienas resemble Thendta internally , they are free 
shells, with somctiincs a minute foramen at the apex of the triangular dclti- 
dium; L hasunay PI. XV. fig 23. 




Fig, Hik Producta ^ Leonhardty t.* 

KonincJciay Suess. Producta Leonhardi, Wissm. (P, afpinay Schl.) fig. 145. 
Trias, St. Cassion. Shell orbicular, concavo-convex, smooth, valves articu- 
lated ^ closely oppressed , ventral valve convex, dorsal concave ; beak in- 
curved, no hinge-area nor foramen ? interior of each valve furrowed by two 
spiral lines of four volutions, directed inwards, and crossing the vascular 
impressions ; umbo with 3 diverging ridges. The small spiral cavities, once 
occupied by the arms, and now filled with spar, may be seen in specimens 
with both valves, by holding them to the fight. Mr. Sness of Vienna states 


* A, Translucent specimen; B, interior of dorsal valve. 

M 
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that he has found txaces of very slender spiral lamellse occupying the furrows. 
This curious little shell most resembles the Triassic Leptana duhia (Pro- 
ducta) Munster (= Crania Marc/dsoai, Klipst. 0 
Davidsonia, B /• chard. 

Dedicated to the author of the Mono'.<raph of British Fossil Brochiopoda. 
Type, D. Veriicuili, Bouch. Fig. 151. Devonian, Eild. 



Fiff. 151. Dortul valve. Fenttal lalvt, f. 

Shell solid, attached by outer surface of the ventral valve to rocks, shells, 
and corals, valves plain, articulated, ventral valve with a wide area {h) , 
foramen angular, covered by a convex doltidiiim {d)\ disk occupied by two co- 
nical elevations, obscurely grooved by a spiral furrow of 6-G volutions ; dorsal 
valve with two shallow latcial cavities , vascular impressions consisting of 
two principal sub-marginal trunks, in each valve, with diverging branches; 
cardinal and adductor impressions distinct. The furrowed cones undoubtedly 
indicate the existence of spiral arms, similar to those oi Atrypa (fig. 14 1), 
but destitute of calcified supports. The mantle-lobes seem to have conti- 
nued depositing shell until the internal cavity was reduced to the smallest 
possible limit. 



Fig. 152. Doreal valve. Ventral valve. 

? Calcsola, Lamarck. 

Etym. Calceola, a slipper. Type, C. sandalina, PI. XV. fig. 26. Fig. 152. 

Shellihkk, triangular; valves plain, not articulated ; ventral valve pyra- 
midal ; area large, flat, triangular, with an obscure central line ; hinge-lin ' 
straight, crcnulated, dorsal valve flat, semi-circular, with a narrow area (h) 
a small cardinal process {j), and two lateral groups of small apophysarv’ (’) 
ridges (A) ; internal surface puuctate-striate. Fossil, Devonian, Eifel, Brit. 
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The supposed Carboniferous species {Eyfodema^ 1) K ) is, perhaps, related 
to Pileopnt Calceola is shaped like Cyrita^ and its hinge-area resembles 
that of some Strophomenas 

FAMILY V. Productidjs 

Shell concavo-convex, with a straiglit liiiige-Iine , valves rarely articu- 
lated by teeth, closely appressed, furnished with tubular spines, ventral 
valve convex, dorsal concave, internal surface dotted with conspicuous, 
funnel-shaped punctures, dorsal valve with a prominent cardinal process 
brachial processes (^1 suh-ceutral vascular markings lateral, broad and 
simple, adductor impressions deiidntic, sepaiated by a narrow central ridict 
vential with a ‘•lightly notched hinge -line, adductor scar central, near 
the umbo, cardinal impressions lateral, ‘Striated 



Fik 153 Producta gtgantfa, \ Carh hme$iove 
A, interior of dorsal valve B interior of ventral valve, with the umbo removed 
r, ideal section of both valves I) hint.e line of A, j tar linal process, a, adductor 
r, cardinil muscles b oral proussest $ hollows occupied by the spiral arms , v 
vascular impressions, A, hinge area 

Pbodicta, Sowerbv 

Type, P gigantca, Sbj , s= Anomia producia, Martin. 

Ex P horrida, PI \V fig 27. P proboscidca, PI. XV fig 28 

Shell free, auriculate, beak large and rounded , spmes scattered , hinge 
area in each valve linear, indistinct, no hiogc-tceth , cardinal process lobed, 
striated, vascular impressions simple, curved, ventral valve deep, with two 
rounded or sub-spiral cavities in front These shells ina} have been attached 
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by a pedicle when young, the impressions of the pedicle-muscle blending witli 
those of the hinge-muscles (c) in the ventral valve. A few species appear to 
have been permanently liied. P. striata is irregular in its growth, elongated 
and tapering towards the beak, and occurs in numbers packed closely to- 
gether. P. proboscidea seems to have lived habitually in cavities, or half- 
buried in mud, as suggested by M. D’Orbigny ; its ventral valve is prolonged 
several inches beyond the other, and has its edges rolled together and united, 
forming a large permanently open tube for the brachial currents. The large 
spines are most usually situated on the ears of the ventral valve, and may 
have served to moor the shell ; being tubular they were permanently suscep- 
tible of growth and repair. Although edentulous, the dorsal valve must have 
turned on its long hinge line with as much precision as in those genera 
which arc regularly articulated by teeth. 

F^ossii, 60 sp. Devonian — Permian. N. and S. America, Europe, 
Spitzbergen, Thibet, Australia. 



Fig. 154. Exterior. Interior, 

Sab-genus, Aulosteges, Helmcrscn. A. Wangenheiraii, Vern. fig. 154- 
Permian, Russia. Shell like Producla , ventral valve with a large flat trian- 
gular hinge area {h), with a narrow convex }‘8eudo-deltidium {d) in the 
centre: beak a little distorted, as if attached when young; dorsal valve 
slightly convex near the umbo ; interior as in Froducta {longi-spina.) 

Stbophalosia, King. 

Ex, S. Morrisii, King. fig. 155. 

Syn.s Orthothrix, Geinitz. 

Shell attached by the umbo of the ventral 
valve ; sub-quadrate ; covered with long slen- 
der spines; valves articulated, dorsal mode- 
rately concave, ventral convex, each with a 
small area ; fissure covered ; vascular impres- 
sions conjoined, reniform. 

Fossil, 8 sp. Devonian — Trias. Europe; 

Himalaya (Gerard). 

r Fig. 155. S. Morristi. 
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Chonetes, Fischer. 

Ex. C. striAtella, PL XV. fig. 29. Etym. CKone^ a cap. 

Shell tTansver 8 el 7 oblong, with a wide and straight hinge-line; area 
double ; valves radiately striated, articulated ; hinge-margin of ventral valve 
with a series of tubular spines; fissure covered; interior punctate-striate; 
vascular impressions (v) very small. {JbandsoiC). 

FoasUt 24 sp. Silurian — Carboniferous. Eiu*ope, N. America, Falk- 



FAMILY VI. Ceanudjj. 

Shell orbicular, calcarious, hinge-less ; attached by the umbo, or whole 
breadth of the ventral valve, rarely free ; dorsal valve limpet-like ; interior of 
each valve with a broad granulated border ; disk with four large muscular 
impressions, and digitated vascular impressions ; structure punctate. 

Animal with free spiral arms, directed towards the concavity of the 
dorsal valve, and supported by a nose-like prominence in the middle of the 
lower valve; mantle extending to the edges of the valves, and closely 
adhering, its margins plain. (Fig. 159.) 



Fig. 157, Ventral valve. Dor tal valve. 

Crania anomala, Muller, x Zetland. 

a. anterior adductors; a\ posterior adductors ; c, protractor sliding muscles; c', cardi- 
nal muscle, r, o, retractor sliding muscles. 

* Interiors of two sp. of Ckonetee from Nehou and the Eifel, after Davidson ; a, 
adductor * c, cardinals. 
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Crania, Hetziiis. 

Stym. Kraneuti capitate. Type, Anomia craniolaris, L. 

Ex, C. Ignabergenais, PL XV. fig. 30. C. anomala, figs. 157 — 159. 

Syn. Criopus, Poll. Orbicula (anomala) Cuvier, = 0. Norvegica, Lam. 

Shell smooth or radiately striated ; umbo of dorsal valve sub-central ; of 
ventral valve sub-centrol, marginal, or prominent and cap-like, with an ob- 
scure triangular area traversed by a central line. 

The large muscular impressions of the attached valve are sometimes 
convex, in other species deeply excavated; those of the upper valve are 
usually convex, but in C. Farisiensis the anterior (central) pair are deve- 
loped as prominent diverging apophyses. In C. tHpartiia^ Munster, the 
nasal process divides the fixed valve into three cells.* 

C. Ignabergensis is equivalve, and either quite free or very slightly 
attached. C. anomala is gregarious on rocks and stones in deep water, both 
in the North Sea and Mediterranean (40 — 90 fathoms, living; 150 fms, 
dead; Forbes) : the animal is orange- coloured, and its labial arms are thick, 
fringed with cirri, and disposed m a few horizontal gyrations (fig. 159.) 

Distr, 5 sp. Spitzbergen, Brit. Medit. India, New S. Wales. — 150 fms. 

Fossil^ 28 sp. L. Silurian — . Europe. 

C. anitquimmat Eichw. (Pseudo-crania M‘Coy) is free, and has the inter- 
nal border of the valves smooth ; the branchial impressions blend in front. 
Spondyloboltis craniolans^ M‘Coy, is a small and obscure fossil, from the 
L. Silurian shale of Builth. The upper valve appears to have been like 
Crania^ the lower to have had a small grooved beak, with blunt, tooth-like 
processes at the hinge-line. 




Fig. 159 Crania f Fig. 160. D%$ctna.X 

* M Quenstedt has placed the Oolitic Cranias in Stphonarta ! 
t Dorsal valve with the animal, seen by removing the mantle. 
t The animal as seen on the removal of part of the lower mantle-lobe , the ex- 
tremities of the labial arms are displaced forwards, in order to show their spiral 
terminations : p, is the expanded surface of the pedicle ; the mouth is concealed by 
the overhanging cirri. The mantle fringe is not represented. 
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FAMILY VII Discinidj: 

Shell attached by a pedicle, passing through a foramen m the ventral 
valve, valves not articiilated , minutely punctate 

Animal with a highly vascular mantle, fringed with long horny setaj 
oral arms curved backwaids, leturnmg upon themselves, and ending in small 
spires directed downwards, towards the ventral valve 



i) scina lamellosa, Brod 4 

V umbo / foramen d disk a anterior ndductors o , posterior adductors 
c c protractor sliding muscles r, retractor muscles The mantle fringe u not 
reprebcnted in dg 162 

Discina, Iimarck 

S^n Oibicula, Shy (not Cuvier*) Orbiculoidea (elliptica) D’Orb 
Unicllosa PI XV fig 31 (= D ostrcoides, Lam ) 

lihell orbuular, horny, upper valve lirapet-like, smooth or concentntally 
lamellosc, apex behind the centre , lower v«ilve flat or conical, with a sunk 
and peiforated disk on the posterior side, interior polished , lower valve with 
d central prominence in fiont of the foiamen 

Animal tiansp ireiit , mantle lobes distinct all round, labial folds united, 
not extensile alimentary canal simple, beiilj»upon itself ventially, and termi- 
nating between the mantle lobes on the light side There are four distinct 
adductor muscles, as in Crania , and the same number of sliding muscles, 
VIZ two pans for the protraction and two for the retraction of the dorsal 
valve, but some of these are probabl} inserted m thd pedicle The oral exm 
arc extremely tender and flexible, coutiastiug with the stiff and brittle set® 
of the mantle, which are themselves more like the bristles of certain anne- 

* The Orhtcula of Cuvier was the Patella anomala, Mull (= Crania) as pomted 

out hy Dr Fleming, in the “ History of British Animals,** 182b 
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lides (e. g. the sea^mouse, jtphrodite). The relation of the animal to the 
perforate and imperforate valves is shown to be the same as in Terehratvla, 
by the labial fringe ; but the only process which can possibly have afforded 
support to the oral arms, is developed from the centre of the ventral valve, 
as in Crania. Baron Ryckholt has represented a Devonian fossil from Bel- 
gium, with a fringed border; but if this shell is the Crania obsoleta of 
Goldfuss, the fringe must belong to the shell, and not to the mantle. 

Distr. 7 sp. W. Africa, Malacca, Peru, Panama. 

Fossil, 29 sp. Silurian — . Europe, U. States, Falkland Ids. The (27) 
Paleeozoic and secondary species constitute the genus Orbiculoidea, D’Orb. 
{Schhotreta, Kutorga.) In some species the valves are equally convex, 
and the foramen occupies the end of a narrow groove. 

Sub-genus, Trematis, Sharpe. (= Orbicella, D’Orb.) T. terminalis, 
Emmons. Valves convex, superficially punctate ; dorsal valve with a thick- 
ened hinge-margin (and three diverging plates, indicated on casts ; Sharpe ) 
Fossil, 14 sp. L. and U. Silurian. N. America, Europe. 



Pig. 163. Fig 1G4. Exiertor. Pig. 163, a, Interior. 

SiPHONOTRETA, Vemeuil. 

Mym. Siphon a tube, trelos perforated. 

Types, S. unguiculata, Eichw. fig. 163, 163, a. S. verrucosa, fig. 164. 

Shell oval, bi-convex, slightly beaked, conspicuously punctate, or spiny , 
beak perforated by a tubular foramen; hinge-margins thickened; ventral 
valve with four close adductor scars surrounding the foramen. The spines 
are tubular, and open into the interior of the shell by prominent orifices. 
( Carpenter.) S. anglxca, Morris, has moniliform spines. 

Fossil, 6 sp. L. and U. Silurian. Brit. Bohemia, Russia. 

V Acrotreta (sub-conica) Kutorga, L. Silurian, Russia. Shaped like 
Cyrtia, with an apical foramen ; no hinge. 

FAMILY VIII. Linoulid^. 

Shell oblong or orbicular, sub-equivalve, attached by a pedicle passing out 
between the valves ; texture horny, minutely tubular. 





Animal with a highly vascular mantle, fringct! with horny setie, oral 

arms thick, ifleshy, spiral, the^spires diiectcd mwaids, towards each other, 

valves opened and closed by sliding muscles. 



IGj Jjtrial* J(( J \ iral lf7 7 cnltal 

Ltngula anatina Lam (original) Syn Patella unguis, L (part ) 
a a 'interior adductors , a’ posterior adductor pp, external protrictors pp' ceii 
tral proti actors rr, anterior retractors, rVr’, posterior retractors c, capsule of 
pedicle n », visceral sheath o, oesophagus, stomach, I liver, », intestine, v 
vent iih auricles , A’, left ventricle 6 branchial vessels , »i’, mantle margin , i», inner 
lamina of mantle margin reti acted, showing bases of sets , s, setse 

Linquia, Biugmtrc 

E(t/m a little tongue TypCyli anatjn^^l XV fig 32 

Slid I oblong, compressed, sightly gaping at each end, tiuncated in front, 
nthcr pointed at the umboncs , dorsal valve rather shorter, with a thickened 
hinge mirgin, and a raised cential ridge inside 

Ani'ral with the mantle-lobes firmly adhering to the shell, and united lo 
the cpideimis, their margins distinct, and fringed all lound , branchial veins 
giving ofl numerous free, elongated, narrow loops from their inner surfaces 
visceral cavity oecupymg the postciior half of tlic ‘.hell, and surrounded by a 
strong muscular sheath , pedicle elongated, thick adductor muscles 3, the 
posterior pair combined, two pairs of letractois, the postenor pair unsym* 

* In fig 165 a small portion of the livtr and visceral she ith haie been removed, to 
show the course of the stomach and iiitestiue In borne specimens the whole of the 
viscera, except a portion of the liver arc concealed by the ovaries In fig 167, the 
front half of the ventral mantle lobe is raised, to show the spiral arms , the bftek spot 
in the centre is the mouth, with its upper and lower lips, one fringed, tlie other 
plain The mantle fringe has been omitted in figs 165 7 
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metrical, one of them dinding; protractor sliding muscles, two pairs; 
stomach long and straight, sustained by infl|ptions of the visceral sheath ; 
intestine convoluted dorsally, terminating between the mantle-lobes on the 
right side; oral arms disposed in about six close whirls, their cavities opening 
into the prolongation of the visceral sheath in front of the adductors. 

Observations on the living Lingula are much wanted; the oral arms 
probably extended as far as the margins of the shell ; and the pedicle, which 
is often nine inches long in preserved specimens, is doubtless much longer, 
and contractile when alive. The shell is horny and flexible, and always of a 
greenish colour. 

JDUtr. 7 sp. India, Philippines, Moluccas, Australia, Feqees, Sandwich 
Ids. W. America. 

Fossil^ 34 sp. L. Silurian — . N. America, Europe, Thibet. 

Lingula existed in the British Seas as late as the period of the Coralline 
Crag. The recent species have been found at small depths, and even at low- 
water half buried in sand. L. JDavisii, L. Silurian, Tremadoc, has a pedicle- 
groove like Odolusj fig. 108. (Salter). 



tr. 1<S8. Ventral vaive. Fig. 169. Dorsal valve. 

Obolus Davidsoni (Salter). Wenlock limestone, Dudley. 

A, posterior adductors ; B, sliding muscles ; C, Anterior adductors. 

The pedtcle scar in the centre of fig. 168 has no letter. 

Obolus, Eichwald. 

Syn. Ungula, Pander ; Aulonotreta, Kutorga. 

Etym. Obolus, a small Greek coin. Type, 0. ApoUinis, Eichw. 

Shell orbicular, calcario-comeous, depressed, sub-equivalve, smooth; 
hinge-margin thickened inside, and slightly grooved in the ventral valve ; 
posterior adductor impressions separate ; anterior pair sub-central ; impres- 
sions of sliding-muscles lateral. Fig. 168, 169 (after Davidson.) 

Fossil, 4 sp. L. and TJ. Silurian. Sweden, Russia, England, U. States. 

CLASS V, CONCHIPERA, Lamaeck. 

* {Lamelli-branehiata, Biainville.) 

The bivalve slwU-lish, or Conehsferu, are familiar to every one, under the 
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form of oysters, scallops, mussels, and cockles.* * * § They come next to the 
univalves {gasteropoda) in variety and importance, and though less numerous 
specifically, are £ar more abundant individually.f The bivalves are all 
aquatic, and excepting a few widely-dispersed and prolific genera, are all 
inhabitants of the sea; they are found on every coast, and in every climate, 
ranging from low-water mark to a depth of more than 200 fathoms. 

In their native element the Oyster and Scallop lie on one side, and the 
lower valve is deeper and more capacious than the upper ; in these the foot 
is wanting, or else small, and not used for locomotion. Most other bivalves 
live in an erect position, resting on the edges of their shells, which are of 
equal size. Those which move about much, like the river-mussel, maintain 
themselves nearly horizontally, | and their keel-shaped foot is adapted for 
ploughing through sand or mud. The position of those bivalves which live 
half-buried in river-beds or at the bottom of the sea, is often indicated by the 
darker colour of the part exposed ; or by deposits of tufa, or the growth of 
sea-weed on the projecting ends of the valves. 

In Nucu/a and some others the foot is deeply cleft, and capable of ex- 
panding into a disk, like that on which the snails glide : whilst in the mussel, 
pearl-oyster, and others which habitually spin a dyssus, the foot is finger-like 
and grooved. 

The burrowing species have a strong and stout foot with which they bore 
vertically into the sea-bed, often to a depth far exceeding the length of their 
valves ; these never voluntarily quit their abodes, and often become buried 
and fossilized in them. They most usually burrow in soft ground, but also 
in coarse gravel, and firm sands and clays ; one small modiola makes its 
hole in the cellulose tunic of Ascidians, and another in floating blubber. 

The boring shell-fish have been distinguished from the mere borrowers, 
perhaps without sufficient reason, for they are found in substances of every 
degree of hardness, from soft mud to compact limestone, and the method 
employed is probably the same. 5 

The means by which bivalves perforate stone and timber has been the 
subject of much inquiry, both on account of its physiological interest, and 
the desire to obtain some remedy for the iiguries done to ships and piers and 
breakwaters. The ship-worm {teredo) and some allied genera, perforate 
timber only ; whilst the photos bores into a variety of materials, such as 

* They are the Dtthyra of ArUtotle and Swains^on, and constitute the second or 
sub-typical group in the quinary system. 

t It has been stated that the predatory mottusca are more numerous than the 
vegetable-feeders ; but it is not so \Tith the individuals constituting the species. 

J This is the position in which they are always figured in English books, being 
best suited for the comparison of one shell with anothej^. 

§ See the admirable memoir by Mr. Albany Hancock, in the An. Nat. Hist, for 
October, 1848. 
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chalk, shale, clay, soft sandstone and sandy marl, and decomposing gneiss;* * * § 
it has also been found boring in the peat of submarine forests, in wax, and in 
amber.f It is obvious that these substances can only be perforated alike 
by mechamcal means ; either by the foot or by the valves, or both together, 
as in the burrovnng shellfish. The pholas shell is rough, like a file, and 
sufficiently hard to abrade limestone ; and the animal is able to turn from 
side to side, or even quite round in its cell, the interior of which is often 
annulated with furrows made by the spines on the front of the valves. The 
foot of the pholas is very large, filling the great anterior opening of the 
valves ; that of the ship-worm is smaller, but surrounded with a thick coUar, 
formed by the edges of the mantle, and both are armed with a strong epithe- 
lium, The foot appears to be a more efficient instrument than the shell in 
one respect, inasmuch as its surface may be renewed as fast as it is worn 
away.J {Hancock.) 

The mechanical explanation becomes more difficult in the case of another 
set of shells, kihodomus^ gastrochana^ saxicava^ and ungulina^ which bore 
only into calcarious rocks, and attack the hardest marble, and still harder 
shells (fig. 26, p. 42). In these the valves can render no assistance, as they 
arc smooth, and covered with epidermis ; neither does the foot help, being 
small and fingcr-like, and not applied to the end of the burrow. Their power 
of movement also is extremely limited, their cclfs not being cylindrical, whilst 
one of them, saxicavat is fixed in its crypt by a byssus. These shell fish have 
been supposed to dissolve the rock by chemical means {Beshayes), or else to 
wear it away with the thickened anterior margins of the mantle. {Hancock.) § 

The holes of the lithodomi often serve to shelter other animals after the 

* There is a specimen from the coast of France, in the Brit. Museum. 

t Highgate resin, in the cabinet of Mr. Howerbank. 

t The Anal polish to some steel goods is said to be given by the hands of work- 
women. In Carlisle Castle they point to the rude impression of a hand on the 
dungeon wall, as the work of Fshgvs M'lvon, in the two years of his solitary im- 
prisonment. 

§ All attempts to detect the presence of an acid secretion have hitherto failed, as 
might be expected ; for the hypothesis of an acid solvent supposes only a very feeble 
but continuous action, such as in nature always works out the greatest results in the 
end. See Liebig’s Organic Chemistry, and Dumas and Boussingault on the Balance 
of Organic Nature.” Intimately connected with this question are several other 
phenomena; the removal of portions of the interior of univalves, by the animal 
itaelf, as in the genera Conus, Auricula, and Nerita (fig. 24, p. 40) ; the perforation of 
shells by the tongues of the carnivorous gasteropods ; and the formation of holes in 
wood and limestone by limpets. Some facts in surgery also illustrate this subject, 
(1) dead bone is removed when granulations grow into contact with it : (2) if a hole is 
bored in a bone, and an ivory peg driven into it, and covered up, so much of the peg as 
IS imbedded in the bone will be removed. (Paget.) The absorption” of the fangs 
of milk-teeth, previous to sledding, is well-known. In these cases the removal of the 
bone earth is effected without the development of an acid, or other disturbance of the 
neutral condition of the circulating fluid. 
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death of the rightful owners ; species of Modwla^ Arca^ Venerupis, and Co* 
ralliopkaffa, both recent and fossil, have been found in such situations, and 
mistaken for the real miners.* 

The boring shellfish have been called “ stone-eaters’* {Hthophagi) and 
wood-eaters” {xylQphagi)^ and some of them at least are obliged to swallow 
the material produced by their operations, although they may derive no 
sustenance from it. The ship-worm is often filled with pulpy, impalpable 
sawdust, of the colour of the timber in which it worked. {Hancock.) No 
shellfish deepens or enlarges its burrow after attaining the full-growth usud 
to its species (p. 48). 

The bivalves live by filtering water throui^h their gills.f Whatever 
particles the current brings, whether organic or inorganic, animal or vege- 
table, arc collected on the surface of the breathing- organ and conveyed to the 
mouth. In this manner they help to remove the impurities of turbid water. J 
The mechanism by which this is effected may be most conveniently examined 
in a bivalve with a closed mantle, like the great Mga (fig. 170), which lives in 
the mud of tidal rivers, with only the ends of its long combined siphons 
exposed at the surface. f The siphons can be extended twice the length of the 
shell, or drawn completely within it ; they arc separated, internally, by a 
thick muscular wall. The branchial siphon {s) has its orifice surrounded by 
a double fringe ; the exhalent siphon («’) has but a single row of tentacles ; 
these organs are very sensitive, and if rudely touched the orifices close and 
the siphon itself is rapidly withdrawn. When unmolested, a current flows 
steadily into the orifice of the branchial siphon, whilst another current rises 
up from the exhalent tube. There is no other opening m the mantle except 
a small slit in front {p) through which the foot is protruded. The body 
of the animal occupies the centre of the shell (^), and in front of it is the 
mouth {o) furnished with an upper and a lower lip, which arc prolonged on 
each side into a pair of large membranous palpi {t). The gills {g) are placed 
two on each side of the body, and are attached along tbeir upper, or dorsal 
margins ; behind the body they arc united to each other and to the siphonal 
partition. Each gill is composed of two laminee, divided internally into a scries 

* Fossil univalves {trochi) occupying the burrows of a pholai, were discovered by 
Mr. Bensted in the Kentish-rag of Maidstone. See Mantell's Medals of Creation. 
M. Buvignier has found several species of Area fossilized in the burrows of 
lithodomt. 

f It seems scarcely necessary to remark that the bivalves do not feed upon prey 
caught between their valves. Microscopists are well aware that sediment taken from 
the alimentary canal of bivalve shellfish contains the skeletons of animalcules and 
minute vegetable organisms, whose geometrical forms are remarkably varied and 
beautiful; they have also been obtained (in greater abundance than ordinary) from 
mud filling the interior of fossil oyster-shells. 

I When placed in water coloured with indigo, they will in a short time render it 
clear, by collecting the minute particles and condensing them into a solid form. 

§ Alder and Hancock on the branchial currents of Pholat and My a. An. Nat. 
Hist. Nov 1851. 
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of parallel tabes, indicated outside by 
transverse lines; these tubes open into 
longitudinal channels at the base of the 
gills, which unite behind the postenor 
adductor muscle at the commencement 
of the exhalent siphon (c). Examined 
by the microscope, the gill laminae ap- 
pear to be a network of blood-vessels 
tdiose pores opening into the gill-tubes, 
are fringed with vibratile cUia. These 
microscopic organs perform most impor- 
tant offices ; they create the currents of 
water, arrest the floating particles, and 
mould them, mixed with the viscid secre- 
tion of the surface, into threads, in the 
furrows of the gill, and propel them along 
the grooved edge of its free margin, in the 
direction of the mouth; they are then 
received between the palpi in the form 
of ravelled threads. {Alder and Han- 
cock ) 

Tn My a, therefore (and in other bur* 
rowers), the cavity of the shell forms a 
closed branchial chamber, and the water I 
which enters it by the respiratory siphon I 
can only escape by passing through the 
gills into the dorsal channels, and so into i! 
the exhalent siphon. In the river- ^ 
mussel the gills are not united to the 
body, but a slit is left by which water 
might pass into the dorsal channel, were 
it not for the close apposition of the parts 
under ordinary circumstances (fig. 171, k). 

The gills of the oyster are united 
throughout, by their bases, to each other and to the mantle, completely 
separating the branchial cavity from the cloaca. In Pecten the gills and mantle 
are free, but the dorsal channels** still exist, and carry out the filtered water 



Mifa arenarta ^ 


* JWjfa orenaria, L. (original, from specimens obtained at Southend, and commu- 
nicated by Miss Hume). The left valve and mantle lobe and half the siphons are re- 
moved. a, a’, adductor muscles ; 6, body; e, cloaca; /, foot; y, branchiae. A, heart, 

m, cut edge of the mantle; o, mouth; siphons; i, labial tentacles; v, vent. 
The arrows indicate the direction of the currents ; the four rows of dots at the base 
of the gills are the orifices of the branchial tubes, opening into the dorsal channels 
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In some genera the gills snbserye a third purpose ; the oviducts open 
into the dorsal channels, and the eggs are received into the gill*tuhes and 
retained there until they are hatched. In the river-mussel the outer gills 
only receive the eggs, with which they are completely distended in the 
winter months (Hg. 171> In Cyclas the inner gills form the mar- 

supium, and only from 10 to 20 of the fry are found in them at one time ; 
these remain until they are nearly a quarter the length of the parent.* 



Fig. 171. River-mussel. {Anodontygneut 


'fhe valves of the Conchifera are hound together by an elastic hgameni^ 
and articulated by a hinge furnished with interlocking teeth. The shell is 
closed by powerful adductor muscles, but opeus spontaneously by the action 
of the ligament, when the animal relaxes, and after it is dead. 

Each valve is a hollow cone, with the apex turned more or less to one 
side ; the apex is the point from which the growth of the valve commences, 
and is termed the beak, or umbo (p. 37.) The beaks {umbones) are near the 
hinge, because that side grows least rapidly, sometimes they are quite mar- 
ginal ; but they always tend to become wider apart with age. The beaks are 
either straight, as in Fecten; curved as in Venus; or spiral, as in Isocardia 
and Diceras. In the latter case each valve is like a spiral univalve, especially 
those with a large aperture and small spire, such as Concholepas ; it is the 
left valve which resembles the ordinary univalve, the right valve being a 
Irft-handed spiral like the reversed gasteropods. When one valve is spiral 
and the other flat, as in Chama ammonia (fig. 185), the resemblance to an 
operculated spiral univalve becomes very striking (see p. 47). 

* Some other particular respecting the organization and development of bivalve 
shell-fish are given in the introductory chapter. For an account of their vascular 
system see Milne-Edwards, An. Sc. Nat. 1847, Tom. VIII. p. 77. 

+ The valves are forcibly opened and the foot (/) contracted ; a, anterior adductor- 
muscle, much stretched; p,p, palpi; g, inner gills; o, o, outer gills distended with 
spawn ; 6, 6, a bristle passed through one of the dorsal channels. 
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The relation of the shell to the animal may be readily determined, in 
most instances, by the direction of the umbones, and the position of the liga- 
ment. The nmhones are turned towards the front, and the ligament is pos- 
terior; both are situated on the back, or dorsal side of the shell. The 
length of a bivalve is measured from the anterior to the posterior side, its 
breadth from the dorsal margin to the base, and its thickness from the centres 
of the closed valves.* 

Lornal margin 



Ventral margin-, ot baie, 

Piff. 172. Unio pictorum, L. (original) with the right valve and mantle-lobe re- 
moved; o, a, adductor muscles , p p, pedal muscles; x, accessory pedal muscle; u, 
umbo ; I, ligament ; b, branchial orifice ; v, anal opening ; f, foot ; o, mouth ; t, palpi. 


The Covchtfera are mostly equivalve, the right and left valves being of 
the same size and shape, except in the Ostreida and a few others. In Ostrea^ 
Pandora and Lgonsia the right valve is smallest, in Chamostrea and Cor- 
bula, the left ; whilst the Chamacea follow no rule in this respect. 

The bivalves are all more or less inequilateral ^ the anterior being usually 
much shorter than the posterior side. Pectuvcuhis is nearly equilateral, and 
in Glycimeris and Solemya, the anterior is much longer than the posterior 
side The front of the smaller Pectens is shewn by the byssal notch ; but in 
the large scallops, oysters and Spondyliy the only indication of the position 
of the animal is afforded by the large internal muscular impression, which is 
on the posterior side. The ligament is sometimes between the umbones, but 
is never anterior to them. The siphonal impression , inside the shell, is 
always posterior. 

Bivalves are said to be closSy when the valves fit accurately, and gaping 


* Linnaeus and the naturalists of his school, described the front of the shell as 
the back, the left valve as the right, and vice versa. In those works which have been 
compiled from ** original descriptions" (instead of specimens) sometimes one end, 

sometimes the other, is called anterior; and the length of the shell is sometimes 
estimated in the direction of the length of the animal, but Just as frequently in a 
line at right angles to it. 
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when they cannot be completely shut. In Gaslrochana (PI. XXIII. fig. 16,) 
the opening is anterior, and serves for the passage of the foot ; in Mya it is 
posterior and siphonal ; in Solen and Glycimeria both ends are open. In 
Bysso^arca (PI. XVII. fig, 13,) there is a ventral opening formed by corres- 
ponding notches in the margin of the valves, which serves for the passage of 
the byssus ; in Pecteut Avicula^ and Anomia^ (fig. 176 a) the byssal notch 
(or sinus) is confined to the right valve. 

The surface of bivalve shells is often ornamented with ribs which radiate 
from the umbones to the margin, or with concentric ridges, which coincide 
with the lines of growth. Sometimes the sculpturing is oblique, or wavy ; 
in Tellina f alula it is confined to the right valve. In many species of 
Pholas, Teredo and Cardium the surface is divided into two areas by a trans- 
verse furrow, or by a change in the direction of the ribs. The lunule (see 
fig. 14, p. 26,) is an oval space in front of the beaks ; itj is deeply im- 
pressed in Cardium retusum^ L. Astarte excavata and the genus Opis. 
When a similar impression exists behind the beaks it is termed the escuU 
cheon.* 

The ligament of the Conchifera forms a substitute for the muscles by 
which the valves of the Brachiopoda are opened. It consists of two parts, 
the ligament properly so called, and the cartilage ; they exist either combined 
or distinct, and sometimes one is developed and not the other. The external 
ligament is a homy substance, similar to the epidermis which clothes the 
valves; it is usually attached to ridges on the posterior hinge-margins, 
behind the umbones, and is consequently stretched by the closing of the 
valves. The ligament is large in the river-mussels, and small in the Mactras 
and Myas, which have a large internal cartilage ; in Area and PecUmculus 
the ligament is spread over a flat, lozenge- shaped area, situated between the 
umbones, and furrowed with cartilage grooves. In Chama and Isocardia the 
ligament splits in front, and forms a spiral round each umbo. The Pholades 
have no ligament, but the anterior adductor is shifted to such a position on 
the hinge-margin that it acts as a hinge-muscle. (PI. XXllI, fig, 13.) 

The internal ligament, or carUlage^ is lodged in furrows formed by the 
ligamental plates, or in pits along the hinge-line ; in Mya and Nucula it is 
contained in a spoon-shaped process of one or both valves. It is composed 
of elastic fibres placed peri}endicularly to the surfaces between which it is 
contained, and is slightly iridescent when broken ; it is compressed by the 
closing of the valves, and tends forcibly to open them as soon as the pressure 
of the muscles is removed. The name Amphidesma (double ligament) was 
given to certain bivalves, on the supposition that the separation of the oarti- 

* Only those technical terms which are used in n peculiar sense are here referred 
to; for the rest, any Dictionary may be consulted, especially Roberts's Etymological 
DtcUonary of Geology, by Longman and Co. 
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lag© from the ligament was pecnliar to them. The cartilage-pit of many of 
the Anatinidee is furnished internally with a moveable ossicle. 

The ligament is frequently preserved in fossil shells, such as the great 
Cyprinas and Carditas of the London Clay, the Unios of the Wealdeu, and 
even in some lower Silurian bivalves. 

All bivalves are clothed with an epidermis (p. p. 40) which is organi- 
cally connected with the margin of the mantle. It is developed to a remark- 
able extent in Solemya and Glycimeris (Pi. XXII. fig. 13, 17), and in My a 
it is continued over the siphons and closed mantle-lobes, making the shell 
appear internal. 

The interior of bivalves is inscribed with characters borrowed directly 
from the shell-fish, and affording a surer clue to its affinities than those 
which the exterior presents. The structure of the hinge characterizes 
both families and genera, whilst the condition of the respiratory and 
locomotive organs may be to some extent inferred from the muscular 
markings. 

llie margin of the shell on which the ligament and teeth arc situated, is 
termed the hinge-line. It is very long and straight in Avicula and Area, 
very short in Vulsella, and curved in most genera. The locomotive bivalves 
have generally the strongest hinges, but the most perfect examples are pre- 
sented by Area and Spondylus. The central teeth, those immediately 
beneath the umho, are called hinge (or cardinal) teeth ; those on each side 
are lateral teeth. Sometimes lateral teeth are developed, and not cardinal 
teeth {Alasmodon; Kellia): more frequently the hinge- teeth alone are 
present. In young shells the teeth are sharp and well-defined; in aged 
specimens they are often thickened, or even obliterated by irregular growth 
{Hippopodiim) or the encroachment of the hingc-linc {Fectunculus). Many 
of the fixed and boring shells arc edentulous.* 

The muscular impressions are those of the adductors, the foot and byssus, 
the siphons, and the mantle (seep. 26.) 

The adductor impressions are usually simple, although the muscles 
themselves may be composed of two elements, f as in Cgiherea chtone 
(fig. 14, p. 26) and the common oyster. The impression of the posterior 
adductor in Spondylus is double (PI. XVI. fig. 15). In Pecten varius 
(fig. 173, a, a,) large independent impressions are formed by the two por- 
tions of the adductor, and in the Irft valve there is a third impression (p) 
produced by the foot, which in the byssiferous pectens is a simple conical 
muscle with a broad base. 

* The dentition of bivalve shells may be stated thus cardinal teeth, 2.3 or f 
—meaning 2 in the right valve, 3 in the left; lateral teeth 1 — 1, 2—2, or 1 anterior 
and 1 posterior in the right valve, 2 anterior and 2 posterior lateral teeth in the left 
valve. 

t Compare the shell of tnodiola, PI. XVII. fig. 5, with the woodcut, fig. 177. 
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Fig. 173. Left valine . {Peeten varitu) : Right valve. 

a, a, adductor; p, pedal impression; m, pallial line: 1. ligamental margin; c, e, car- 
tilage ; c, e, anterior ears ; b. byssal sinus. 

In the Itfi valve of Jnomia there are four distinct muscular impressions 
(fig. 175). Of these, the small posterior spot alone is produced by the ad- 
ductor^ and corresponds with the solitary impression in the right valve. 



Fig. 176. Right valve. Fig. 174. Fig. 175. Left valve ♦ 


'rhe adductor itself (fig. 174 a:*) is double. The large central impression {p) 
is produced by the muscle of the phg (the equivalent of the byssal muscle in 
Finna and Modiola). The small impression within the umbo («) and the 
third impression in the disk {p') (wanting in Placunomia) are caused by the 
rctraclors of the foot. 

The term monomyarpy employed by Lamarck to distinguish the bivalves 
with one adductor, applies only to the OstreideSy part of the Aviculidaey and 
to the genera Tndacna and MUlleria. 

The dimyary bivalves have a second adductor, near the anterior margiu, 

* Fig. 176. Right valve ofAnomia ephtppium, L. I, ligamental process; $, sinus. 
Fig. 175, Left valve; I, ligament pit. Pig. 174. Muscular system, from a drawing 
communicated by A. Hancock, Esq. /, the foot ; pi, the plug. The muscle p is 
generally <de^cribed as a portion of the adductor; but it is certain, from a comparison 
of this shell with Carolta and Placuna, that a’ represents the entire adductor, and p 
the byssal muscle. 
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which is small in Mytilus (fig. 30), but large in IBinna, The retractor 
muscles of the foot (already alluded to at p. 26) have their fixed points near 
those of the adductors ; the anterior pair are attached within the umhones 
(fig. 177, «, «,) or nearer the adductor, as in Astarte^ and Unto (fig. 172). 
The posterior pair (p*y) are often close to the adductor, and leave no 
separate impression. The VnionidtE have two addition^ retractors of the 
foot, attached laterally behind the anterior adductors ; in Leda^ Solenella^ 
and a few others, this lateral attachment forms a line extending from the 
anterior’adductor backwards into the umbonal region of the shell. (See 
PI. XVII. fig. 21, 22.) 

In those shellfish like Pinna and the mussel, which are permanently 
moored by a strong bysiits, the foot (/) serves only to mould and fix the 
threads of which it is formed. The fibres of the foot-muscles pass chiefly to 
the bysBus (3), and besides these two additional muscles {p^p) developed. 
In Pinna t Modiola and PreUiena the byssal muscles are equal to the great 
adductors in size. 



Fig. 177. Muscles of Modiola. « 

In a few rare instances the muscles are fixed to prominent apophyses. 

falciform processes of Pholas and Teredo (PI. XXlll. tig. 1 9, 26) are 
developed for the attachment of the foot-muscle; the posterior muscular 

* Fig, 177. Muscular system of Modiola modwlus, L. ftom a drawing commnni- 
eatrd by A Hancock, Esq. aa, anterior, a*a’ posterior adductors ; uu and p'p*, pedal 
muscles ; pp, byssal muscles ; /, foot; b, byssus; m, palllal line. 
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ridge of Bicereu and Cardilia resembles a lateral tooth, and in the extinct 
genus BadiolHes both adductors were attached to large tooth dike processes 
of the opercular valve ; but, as a rule,*the muscles deposit less shell than the 
mantle, and their impressions deepen with age. 

Thapallial line (fig. 177, m) is produced by the muscular fibres of the 
mantle-margiu ; it is broken up into irregular spots in the monomyary 
bivalves, and in Saxicava and Panopaa Norvegica, 

The siphonal impreesiont or pa/lial sinus (fig. 14, p. 26,) only exists in 
those shells which have retractile siphons ; its depth is an index to their 
length. The large combined siphons of Jffga (fig. 170) are much longer than 
the shell ; and those of some Tellinida three or four times its length, yet they 
are completely retractile. The small siphons of Ogclas and Dreissefia cause 
no inflection of the paUial line. The form of the sinus is characteristic of 
genera and species. , 

In the umbonal area (within the pallial line) there are sometimes fur- 
rows produced by the viscera, which may be distinguished from the mus- 
cular markings by absence of polish and outline. (See Lticina, PI. XIX. 
fig. 6.) 

Fossil livahes are of constant occurrence in all sedimentary rocks ; they 
arc somewhat rare in the oldest formations, but increase steadily in number 
and variety through the secondary and tertiary strata, and attain a maximum 
of development in existing seas. 

Some families, like the Cyprinida and Lucinidee are more abundant 
fossil than recent ; whilst many genera, and one whole family (the IJippuri- 
tides), have become extinct. The determination of the afldnities of fossil 
bivalves is often exceedingly difficult, owing to the conditions under which 
they occur. Sometimes they are found in pairs, filled up with hard stone ; 
and frequently as casts, or moulds of the interior, giving no trace of the 
hinge, and very obscure indications of the muscular markings. Casts of 
single valves are more instructive, as they afford impressions of the hinge.* 

Another difficulty arises from the frequent destruction of the nacreous 
or lamellar portion of the fossil bivalves, whilst the ecUular layers remain. 
The Avicuhda of the chalk have entirely lost their pearly interiors ; the 
Spondyli, Chamas, and BadioHtes ore in, the same condition, their inner 
layers are gone and no vacancy left, the whole interior being filled with chalk. 
As it is the inner layer alone which forms the hinge, and alone receives the 
impressions of the soft parts, the true characters of the shells could not be de- 
termined from such specimens. Our knowledge of the extinct Radiolite is 
derived from natural moulds of the interior, formed before the dissolution of 

♦ These impressions may be conveniently moulded with gutta-percha. M. Agassiz 
published a set of plaster-casts of the interiors of the genera of recent shells, which 
may be seen in the Brit. Sfuseum. [Memotre »ur les moulet det Mollusques, vivam 
*tfo 4 iile$, par L. Jgamz, Mem. Soc. Sc. Nat. Neuchatel, t 2.]. 
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the ianer layer of shell, or from specimens in which this layer is replaced by 
spar. 

The necessities of geologists have compelled them to pay very minute 
attention to the markings in the interior of shells, to their microscopic texture, 
and every other available source of comparison and distinction. It must not, 
however, be expected that the entire structure and affinities of molluscous 
animals can be predicated from the examination of an internal mould or a 
morsel shell, any more than that the form and habits of an extinct quad- 
ruped can be inferred from a solitary looth or the fragment of a bone.* 

The systematic arrangement of the bivalves now employed is essentially 
that of Lamarck, modified, however, by many recent observations. The 
families follow each other according to relationship^ and not according to 
absolute rank ; the Venerida are the highest organized, and from this culmi- 
nating point the stream of affinities takes two courses, one towards the Myas, 
the other in the direction of the oysters ; groups analogically related to the 
Tttnicanes and Brachiopoda. 

SECTION A. Asiphonida. 


a. JPallial line simple: Integro-pallialia. 


1 . 1. Ostreidee. 

4. Arcades. 

2. Aviculidee. 

6. Trigoniadec. 

3. Mytilidffi. 

6. Unionidm. 

SECTION B. 

SiPnONTDA. 

7. Chamidffi. 

1 11. Lucinidec. 

8. ITippuritida*. 

12. Cycladidec. 

9. Tridacnidte. 

13. Cyprinidee. 

10. Cardiadffi. 


h. 'Pallial line sinnated: Sinu-pallialia. 

14. VeneridsD. 

18. Myacida?. 

15. Mactridffi. 

19. Anatmidoe. 

16. Tellinidee. 

20. Gastrochaenid®. 

17 Solenidffi. 

21. Pholadidffi. 


The characters which have been most relied on for distinguishing these 
groups and the genera of bivalves are the following, stated nearly in the 
order of their value : — 

1. Extent to which the mantle-lobes are united. 

2. Number and position of muscular impressions. 

3. Presence or absence of a pallial sinus. 

4. Form of the foot. 

5. Structure of the hranchUe. 

• 

* Etudes Critiques sur les Mollusques Fossiles, pat L. Agassiz, Neuchatel, 1840. 
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6. Microscopic structure of the shell, (p. p, 88.) 

7. Position of the ligament^ internal or external. 

8. Dentition of the hinge. 

9. Equality or inequality of the valves. 

10. Regularity or irregularity of form. 

11. Habit; — free, burrowing or fixed. 

12. Medium of respiration, fresh or salt-water. 

A few exceptions may be found, in which one or other of these chpacters 
docs not possess its usual value.* Such instances serve to warn us against 
too implicit reliance on single characiers. Groups, to be natural^ must be 
based on the consideration of all these particulars — on “ the totality of the 
animal organization.” (Owen). 

SECTION A. Asiphonida. 

Animal unprovided with respiratory siphons ; mantle-lobes free, or united 
at only one point which divides the branchial from the eihalent chamber 
{cloaca) \ pallial impression simple. 

Shell usually pearly or sub- nacreous inside; cellular externally; pallial 
line simple or obsolete. 


FAMILY I. OsTRKii)^. 

Shell inequi valve, slightly inequilatural, free or adherent, resting on one 
valve, beaks central, straight; ligament internal ; cpidenuis thin ; adductor 
impression single, behind the centre; pallial line obscure; hinge usually 
edentulous. 

Animal marine ; mantle quite open ; very slightly adherent to the edge 

* 1. Cardita and Crassatella (Fam. 13) have the mantle more open, 'whilst in 
Iridina (C), and especially in Dreissena (3) it is more closed than in the most nearly 
allied penera. 

2. Mulleria (6) and Tridacna (9) are m on om vary. 

8. Leda (4) and Adacna[\Q) have a pallial sinus ; Anapa (10) has none. 

4. The form of the foot is usually characteristic of the families; but sometimes it 
is adaptively modified. 

5. Z)(p/orfon/o (11) has four gills. 

6. Pearly structure is variable even in species of the same genus. 

7. Crassatella (13) and Semele (16) have an internal ligament; in Solenella and 
Isoarca (4) it is external 

8. Anodon (16)< Adacna, Serripes (10), and Cryptodon (11) are edentulous, 

9. Corbula {18) and Pondoro (19) are more inequivalve than their allies ; Chama 
arcinella (7) is equivalve 

10. Hmnites (1), JStheria (0), Myochama and Chamoslrea (19) are irregular. 

11. Pecten is free, byssiferous, or fixed : Area free or byssiferous. This character 
varies with ffpe and locality in the same species. It does not always depend on the 
form of the foot, as AStheria, though fixed, has a large foot, and Lithodomus and Un- 
gulina — boring shells— have the foot like MyUlus and Lucina, 

12. Novaculina is a river Solen, and Scaphula a fresh-water Area. 
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of the shell ; foot small and byssiferous, or obsolete ; gills crescent-shaped^ 
2 on each side , adductor muscle composed of two elements, but representing 
only the posterior shell •muscle of other bivalves. 

OsTREA, L. Oyster. 

Spn, Amphidonta and Pycnodonta, Fischer. Peloris, Poli. 

0. edulis, L. Ex. 0. diluviana, PI. XVI. fig. 1. 

Shell irregular, attached by the left valve ; upper valve flat or concave, 
often plain ; lower convex, often plaited or foliaceous, and with a prominent 
beak ; ligamental cavity triangular or elongated ; hinge toothless ; structure 
sub-nacreous, laminated, with prismatic cellular substance between the 
margins of the laminae. 

Animal with the mantle-margin double, finely fringed; gills nearly 
equal, united posteriorly to each other and the mantle-lobes, forming a com- 
plete branchial chamber; lips plain; palpi triangular, attached; sexes 
distinct.* 

Bistr. 60 sp. Tropical and temperate seas. Norway, Black Sea, &c. 

Fossil, 200 sp. Garb. — . U. States, Europe, India. 

The interior of recent oyster-shells has a slightly nacreous lustre; in 
fossil specimens an irregular cellular structure is often very apparent on de- 
composed or fractured surfaces. Fossil oysters which have grown upon 
Ammonites, Trigomcr, &c. frequently take the form of those shells. 

In the ** cock’s-comb’* oysters both valves are plaited; 0. diluviana 
sends out long root-like processes from its lower valve. The “ Tree oyster’* 
{pendrostrea, Sw.) grows on the root of the mangrove. Oyster shells become 
very thick with age, especially in rough water ; the fossil oyster of the Tagus 
( 0. longirostris) attains a length of two feet. The greatest enemy of oyster- 
banks is a sponge {Cliona), which eats into the valves, both of dead and living 
shells; at first ouly small round holes, at irregular intervals, and often dis- 
posed in regular patterns, are visible ; but ultimately the shell is completely 
mined and falls to pieces. Natural oyster-banks usually occur in water 
several fathoms deep; the oysters spawn in May and June, and the fry 
(** spats**) are extensively collected and removed to artificial grounds, or 
tanks, where the water is very shallow ; they are then railed “ natives,” and 
do not attain their full growth in less than 6 or 7 years, whilst the “ sea- 
oysters” are full-grown in 4 years. Native oysters do not breed freely, and 
many sometimes die in the spawning season ; they are also liable to be killed 
by frost. The season is from August 4 to May 12. From 20 to 30,000 
bushels of “ natives” and 100,000 bushels of sea-oysters are annually sent 
to the London market. Many other species of oysters are eaten in India, 
China, Australia, &c. “ Green oysters’* are those which have fed on con- 

* Tlie course of the alimentary canal in the common oyster is incorrectly repre- 

sented by Poli, and copied in the Crochard ed. of Cuvier. 
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17^. Free, or yeiyillglitly attached; left 
Tilye liith a premiiMiit, inotinred ttttibo; 
rightTalve small, ooaeaye. J’hm/, 80 sp. 
lias — Chalk. Buope, India. 

Exogyra^ Shy. SL eoldel^ Fl. XVI. 
dg. 8. SheU ohiiina-shaped, aittaehed by 
the left yalre ; rnnhones sob-spiral, turned 
to the posterior side (L a. rerersed) ; right val?e i^ereidar. FositX 40 ep. 
L. Oolite Chalk. U. States ; Europe. 

Anomu, L. 

Myn. Anomioi, nneqnal. Ex. A. Achsns, FL XVI. dg. 8. 

Syn, Fenestrella, Bolten ; Cepa, Humph. Aenigma, Koch. 

snb-orbionlar, very variable, translucent, and slightly pearly 
within, attached by a ping passing through a hole or notch in the right 
valve: upper valve convex, smooth, lamellar or striated; interior with a 
sub-marginal cartilage-pit, and four muscular impressions, 8 sub-central, and 
one in front of the cartilage (see fig. 176, p. 249) : lower valve concave, 
with a deep, rounded notch in front of the cartilage process ; disk with a 
single (adductor) impression. 

AmmcU with the mantle open, its margins with a short double fringe ; 
lips meinbranons; palpi elongated, fixed, striated on both sides; gills 2 on 
each side, united posteriorly, the outer lamina incomplete and free ; foot small, 
cylindrical, subsidiary to a lamellar and more or less calcified byssal plug, 
attached to the upper valve by three muscles ; adductor muscle behind the 
byssal muscles, small, composed of two elements ; sexes distinct ; ovary ex- 
tending into the substance of the lower mantle-lobe 

In A, pemfndet, from Galifomia, there is an anterior {y$dal) muscular 
impression in both valves. 

** There is no relationship of affhtiiy between Anomia and 
but only a resemblance through for^ auMlogy ; the parts which seem iden- 
tical are not homologous.*’ (Forbes). 

The Anomim are found attached to oysters and other shells, and frequently 
acquire the form of the surfaces with which their growing margins are in 
contact. They are not edible. 

Distr, 20 sp. N. America, Brit. Black Sea, India, Australia, W. Amodea, 
Icy sea. Low-water — 100 frns. 

Foml, 80 sp. Oolite — , Chile, XT. States, Europe. 

Suh^gewera, Flacunomia (Cumingii) Broderip. Fododecnms, F!^ 
P:wutero»ehkma^ FI. XVI. fig. 4. Uppmr valve with only two muscular 
impressionB ; the pedal acar radiately striated ; the byssal plug is often fixed 

N 
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IPwitmA, Scdioder. IT^ndow^shdl. 

4%«i< JP{«l«ii9»(ldooa3ra. Sa. P. mI1k» pL IVI.dg. S« 

«iil)*c«<>lcnl«r» oomprcmed, tmulooent, free, iee%; on ilie xig^ 
y^ve j hinge nret nanrow and thtmt ; cartilage nipported by two diverging 
ridgea in tl^ valve and ooit«q»ndiag grooves in Ihe left ; mosoular 
impressions doable, the larger element round and central, the smaller distinct 
and crescent diaped, in front of it* 

The Placanse are very closely allied to Jnomiai and many intermediate 
forms may be traced. Ilxe shell of each consists entirely of sub-nacreons, 
plicated lamina, peculiarly separable, and occasionally penetrated by minute 
tubnli. {Carptmter) P. tella, called, from its shape, the “saddle-oyster,’’ 
if remarkably striated. In P. placmiat PI. XVI. dg. 6, the anterior carti* 
lage ridge is only half so long as the other, which appears to be ccnnected 
w^ the economy of the shell when young; in specimens 1 inch across, 
there is a pedal impression below the cartilage grooves of the upper valve, 
and a shallow sinus in the margin of the lower valve, indicating a riight 
hyssal attachment at that age. 

Ptsfr. 4 sp. Scinde, N* Australia, China. 

Suhifenera, Carolia, Cantraine 1885, (after Prince Charles Bonaparte.) 
Spn, Hemiplacona, G. Sby. Type, C. pla^oides, PI. XVI. fig. 7* Shell 
Hke Placuna; hinge, when young, like Anomia, with a hyssal ping passing 
through a small deep sinus in front of the cartilage process, which is closed 
in the adnlt, IHetr. 8 sp. (Brit. Mns.) Tertiary, Egypt, America P 

Tlaeunopeie, Morris and Lycett. P. Jnrensis, Boemer. Snb-orbieular, 
upper valve convex, radiately striated, or taking the form of the surface to 
which it adheres; lower valve fiat; ligamental groove sub-marginal, trans- 
verse ; mnscnlar impression large, snb-central. FoesU, 4 sp. Lower Oolites, 
Europe. 


Pectin, 0. P. Muller. Scallop. 

Mym* Feeten, a comb. 7^, P. maiimus (Janira, Schum.) 

8^, Argos, PoH. Bisoites, Schl. Amnsium, Muhlfeldt. 

Shell sub-orbicnlar, regular, resting on the right valve, usually orna- 
mented wiUi radiatiiig ribs; beaks approximate, eared; anterior ears 
most prominent; posterior ride a little oblique; right valve most convex, 
with a notrii bebw rite front ear; hinge-margins straight, united by a 
narrow ligament; cailtOage intomri^ in a central pit; adductor impres- 
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it i(» bikie tiwpr (tf €O]i^pl0iK>oti^^ 
biiek Qjet (ow^*) MmmisA hf 
teoticakr ilhaests; giHa (h) es« 
ooedinglf 4elieste» crewaikt-idiaped, 
qa&ie ^lsooiixid 0 todp« 

•epente ezoumtii oaaidt ; lipt foli- 
hoeooA ; palpi truncated, jdain <mt- 
iide, striated within , foot finger-like, 
grooved, byssiferoas in the young. fig, 179. Peoten varhis * 

1%eS<^op (P. maxmut) and **qttm** (P. opera^^m) are esteemed 
delioades; the latter oovers extensive banks, especially on the N. and W. of 
Ireland, in 15 to 25 fin. water. The scallop ranges fitim 8-**-40 fins, : its 
body is bright orange, or scarlet, the mantle Iswn-eolour, marbled witii 
brown ; the shell is used for ** scalloping** oysters, formerly it was emjdoyed 
as a drinking cup, and celebrated as such in Ossian*s ** hall of shtiils.** 4a 
allied species has received the name of ** St. James's shell** (P. /aco^ceiff): 
it was worn by pilgrims to the Holy-land, and became the badge of several 
orders of hnigh^ood.t ^ 

^ost ofHhe Fectens spin a byssns when young, and some, likeP. oartiif, < 
do 80 habitually \ P. niveus moors itself to the fronds of the tangle (4«* 

The Bev. H. Landsborough observed the fry of P. operculaHi, when less 
than the size of a sixpence, swimming in a pool of sea-water left by the ebbing 
of the tide. ** Their motion was rapid and zig-zag ; they seemed, by the 
sudden opening and (dosing of their valves, to have the power of darting like 
an arrow through the water. One jerk carried them some yards, and then 
by another sudden jerk they were off in a moment on a diffareut taek.” 

The shril of Pecten and the succeeding gmera consists almost exolusiftdy 
of membranous laminee, coarsely or finely corrugated. It is composed of 
two very distinct layers, differing in colour (and slso in texture and destom* 
tibiUty), but having esaentially the same structure. Traces of cellularity 
are simietimes discoverable on external snrfoce ; P. nodtlit has a distlimt 
prismatie-odlnlar layer externally. (Carpenter,) 

* The Pectont 4e not open so wide as here represented; their •* enttalns** wmifai 
in contact at one point on the posterior side, separating the hxaaehial from the et** 
halent eorrente. 

f When the monks of the Biarit century converted the dsherman cf Omn^sarst 
into a Spanish warrior, they assigned him the seallojHheil for hla ** cognisance.'*'-^ 
JIfetitrtt Strain FUk, 
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w|0i mmo>4)onyn fabret sad diatiBet huigetteetlL; tbe iimer tC 
llmim are ira&tatig ia aU^i^mm fta«i the liogM ehidlc. 

^itUium, SchniB* f, pliea, Pi XVI. fig4 $, Singe obaennty toothed. 
^nmU$ (Corteiii) F. pueio, H. XVI. dg. 10. Sh^ legidar and 
b|iellbsoQa when joimg ; afterwarda cementing tie lovrer valTeandbeooaiiitg 
1^ ea leal Joaiilt Trias 9 Miocene Xcnope. 

A. Adame. B. Forbesumna, H. XVI. dg. 9. Sh^ 
hjraline^ posterior ears obi^eta, anterior prmnment ; right valve flat, bfssal 
^ns 4^ i ftmotnre permeated \if microsoopie tubnli, as in lima, 

Disir, Ij^ sp. Wcrid-wide i Seva-Zembla — 0* Horn j — 200 ftns. 
Foeri/, 450 flp. ^including Aviculo.pecten). Carb, — . World- wide. 

Lika, Bmguiere. 

Stpm, lAmOt a die. JSr. L. squamosa, Pi XVI. fig. 11. (Ostrea lima, L.) 
%i. Fla^ostoma (Llhwyd) Sby. P. eardiiforme, PI. XVI. fig. 12. 
Shell equivalve, eompressed, obliquely oval; anterior side straight, 
gaping, pos^or rounded, naually close; umbones apart, eared; vifives 
smooth, pnnctate-striate, or radiately ribbed and imbricated; hinge area 
triangular, cartilage pit central ; adductor impression lateral, large, donble ; 
pedal sears 2, small. 

Animalt mantle«magins separate, inner pendent, fringed with long ten- 
tacular filaments, ocelli inoonapicuous ; foot finger-like, grooved ; lips with 
tentacular filaments, palpi small, striated inside ; gills eqaal on eaeh side, 
distinct. 

The shell is always white ; its outer layer consists of coarsely-plioated 
membranous lamellss ; the inner layer is perforated by minute tubuli, form- 
ing a complete networic. {Carpenter,) 

The Idmas are either free or spin a byssns ; some make an artifictal 
burrow when adult, by spinning together sand or coral-fragments end shells, 
hut the habit is not constant. {Forhes,) The burrows of L, hum are 
several times longer than the shdl, and (dosed at each end. ( Charleeworih) 
** This species is pale or deep crimson, with an orange mantle ; when taken 
out of its nest it is one of the most beautiful marine animals to look upon, it 
swims with greet vigour, like the scallop, by opening and closing its valves, 
so that it is impelled onwards or upwards in a snoeession of jumps. The 
filaments of the fringe are easily broken off, and seem to live many hours 
after they are detach^i twisting tiiemselves like worms.** (Landehonm^h,) 
I, ipinaea has conspicuous ocriH, and riiort filaments. 

Sith^penera, lamaluh, S. Wood. L. sub-anrienlata, FI. XVI. fig. 18. 
Valves eqnilatonl ; 8 Greenland — Brit. Foeril, Miocene — . Europe. 
Zfswea, Bnmn, L. strigiiat% PI XVI. fig. 14.* Hinge minately 
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lootMl. 4 if. Um Ti^ mtet Jjimm f 8mU^ 

(SjQf^) KoMky turn of Hie JSgeaa f) liat ike nittde-kezte |kui. 
Some tho ]iii||er teomit ip^ kttve obeo^ 

20 ip. Kom/, Bni W. Indiee, GuHfieft^ AiiiWii$ 
fillip !rhe largeet living ep* (£. nroitvi^ Glunm.}li fMoeidi cm the 
ooist of Norway. 

200 sp. Carb. ? Trite U» Statei, Sorope^Indit. Tbeeo* 
eiJled Fi 0 ffmtma ^omm ie a Spondylue. 

Spokdtlus, (Fliay) L. Tbomy-oyeter* 

Type, S. giederopus, L. JSt. S. prinoeps, FI. XVI. fig. 15. 

S^. Dianchoro, Sby. Fodopaie, Lam. Fa^ytes, Befr. 

Shetl irregular) attad&ed by tke i^ht valve, radiately ribbed* epiny or 
foHaoeooa ; umbones remote, eared ; lower valve with a triangular binge^ 
area, eartiiage in a central groove, nearly or quite covered ; hinge of fi onrved 
interlocking teeth in each valve; adductor impression doable. 

Jnmal, with the mantle open and gills separate, as in Peeten; lips 
fblueeoafl, palpi short ; foot small, cylindrical, tnmcated. 

In aged specimens the circular portion of the mosonlar scar edubits den* 
dritie vascular markings. The lower yalve is always most spiny and least 
coloured; in some sp. (like S, impenaUs) the shell is scarcely, if at all, attached 
by its beak or spines. The inner shell-layer is very distinct from the outer, 
and always wanting in fossil specimens from oaloarious roeks, then called 
Dianchora, Specimens from Miocene of St. Domingo, which have lost 
this layer, contain a loose mould of the original Interior. Water-eavities are 
common in the inner layer, the border of the mantle having deposited shell 
more rapidly than the nmboual portion. ( Owen, Mag. Nat. Hist. 1 888, p. 409.) 

Dtstr. 80 sp. W. Indies, Canaries, Medit. India, Torres Straits, Fadfic, 
W, America:— 105 frns. 

Foml, 45 sp. Inf. Oolite ? Neocomian — . Europe, XT. States, India. 

Sub-ye»ui, Fedum, Brug. F. spondyloides, FI. X^. fig. 18. SMI 
thin, smooth, compressed, attoched by a byssus passing Hirough a deep notdi 
in the right valve. Inhabits coral-reefs, where it is found half-imheded ; 
Bed Sea, Indian Osean, Mauritius, Chinese ^eas. 

FuoATmui, Lamarok. 

Etym, PUeahu, plaited. 

Type, F. oristata, FL XVL fig. 17. 

Shell irregular, attached by the umbo of the right vdve ; valves SmeoHi 
cr pbited ; hinge^um obscure ; cartilage quite intenta); hiiige4ia% 2 in 
eachvahre; addaeior acar sim^ 

Diifr. 6 ap. W. Indiea, Indii, Bulippines, Australii, W. Ajaashm. 

40 sp. Trias — . U. S. Europe, Algarii, India. 

P. JHemtM ifm) Alahama, has the valves eared. 
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Sub-gennat Neithea, Droiiel. P. quinque-costatus and other fossil sp, 
with concavo-convex valves and distinct hinge-teeth; the inner layers of 
these shells are wanting in all specimens from the English chalk. 

Pallivm, Schum. P. plica, PI. XVI. fig. 8. Hinge obscurely toothed. 

Hinniies (Cortesii) Defr. P. pusio, PI. XVI. fig. 10. Shell legular and 
hyssiferous when young ; afterwards cementing its lower valve and becoming 
more or less irregular. Disfr. 2 sp. FossU^ Trias ? Miocene — , Europe. 

Hemiperten^ A. Adams. H. Porbesianns, PI. XVI. fig. 9. Shell 
hyaline, posterior ears obsolete, anterior prominent; right valve flat, byssal 
sinus deep ; structure permeated by microscopic tubuli, as in Lima. 

Dislr. 120 sp. World-wide; Nova-Zembla — C. Horn; — 200 fms. 

Fossil, 450 sp. (including Aviculo-pecten). Carb. — . World-wide. 

Lima, Bruguierc. 

Etym. Lima, a file. Ex. L. squamosa, PI. XVI. fig. 11. (Ostrea lima, L.) 

Syn. I’lagiohtoma (Llhwyd) Shy. P. cardiiformc, PI. XV T. fig. 12. 

Shell equivalve, compressed, obliquely oval; anterior side straight, 
gaping, posterior rounded, usually close ; umhoncs apart, cared ; valves 
smooth, punctutc-sirintc, or radiatcly ribbed and imbricated; hinge area 
triangular, cai’tilage pit central; adductor impression laieial, large, double; 
pedal scars 2, small. 

Animal, mantle-magins separate, inner pendent, fringed u ith long ten- 
tacular filaments, ocelli inconspicuous, fool fmgcr-like, grooved; lips with 
tentacular iilainents, palpi small, striated inside ; gills equal on each side, 
distinct. 

The shell is always w^hite ; its outer layer consists of coarsely-plicated 
membranous lamelhc , the inner layer is perforated by minute tubuli, form- 
ing a complete network. {Carpenfer.) 

The Limas are either free or spin a byssns; some make an artificial 
burrow when adult, by spinning together sand or coral-fragments and ahells, 
but the habit is not constant. {Forbes.) The burrows of L. Mans are 
several times longer than the shell, and closed at each end. ( Charlesworth ) 
“ This species is pale or deep crimson, with an orange mantle ; when taken 
out of its nest it is one of the most bcautifid marine animals to look upon, it 
swims with great vigour, like the scallop, by opening and closing its valves, 
so that it is impelled onwards or upw^ards in a succc'-sion of jumps. The 
filaments of the fringe are easily broken off, and seem to live many hours 
after th(‘y arc detached, twisting themselves like worms.” {Landsboroitgh.) 
L. spinosa has conspicuous ocelli, and short filaments. 

Suh-genera, Limatulu, S. Wood. L. sub-auriculata, PI. XVI. fig. 13. 
Valves equilateral ; 8 sp. Greenland — Brit. Fossil, Miocene — . Europe. 

Limcea, Broun. L. strigilata, PI. XVI. fig. 14.* Hinge minutely 


After Bronn ; the figiure in Brocchi does not show the teeth. 
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toothed. Fossily 4 sp. Lias — Pliocene. The recent Limaa ? Sarsu 
(Lovcn) Norway (= L. crossa of the .<Egean ?) has the mantle-border plain 
Some of the larger recent sp. have obscure lateral teeth. 

Distr. 20 sp. Norway, Brit. W. Indies, Canaries, India, Australia, 
1 — 150 fms. The largest living sp. (L. exoavata, Chemn.) is found on tlie 
coast of Norway. 

FowtV, 200 sp. Carb. y Trias — . U. States, Europe, India. The so- 
called Plagiostoma spinosum is a Spondylus. 

Spondylus, (Pliny) L. Thorny-oystcr. 

TypCy S. gttidaropus, L. Ex. S. princeps, PI. XVI. fig. 15. 

Sf/n. Dianehora, Sby. Podopsis, Lam. Pachytes, Defr. 

Shell irregular, attached by the right valve, radiately ribbed, spiny or 
foliaceous ; uinbones remote, eared ; lower valve with a triangular hinge- 
orca, cartilage in a central groove, nearly or quite covered, hinge of 2 curved 
interlocking teeth in each valve ; adductor impression double. 

Ammafy with the mantle open and gills separate, as in Perteri , lij)e. 
foliaceoiM, palpi short ; foot small, cylindrical, truncated. 

In aged specimens the circular portion of the muscular scar exhibits den- 
dritic vascular markings. The lower valve is always most spiny and least 
coloured, in some sp. (like S. unpertalis) the bhcll is scarcely, if at all, attached 
by its beak or hpmes. The inner shell-layer is very distinct from the outer, 
and always wanting in fossil specimens from calcarious rocks, then called 
Pianchurev. Specimens from the Miocene of St. Domingo, which have lost 
this la)cr, contain a loose mould of the original interior. Watcr-cavitics are 
romraou in the inner layer, the border of the mantle having deposited shell 
more rapidly than the uiubonal jiorlion. {Oweriy Mag. Nat. Hist. 1838, p. 409.) 

Disir. 30 sp. W. Indies, Cauaries, Medit. India, Torres Straits, Pacific, 
W. America: — 105 fms. 

Fossily 45 sp. luf. Oolite ? Neocomian — . Europe, U. States, India. 

Suh-geiiuSy Pedum, Brug. P. spondyloides, PI. XVI. lig. 10. Shell 
thin, smooth, compressed, attached by a byssus pas&ing through a deep notch 
in the right valve. Inhabits coral-reefs, where it is found half-imbeded 
Red Sea, Indian Ocean, Mauritius, Chinese Seas. 

Plicatula, Lamarck. 

Elgin. PlicatuSy plaited. 

TgpCy P. cri.stata, PI. XVI. fig. 17. 

Shell irregular, attached by the umbo of the right valve , valves smooth 
or plaited ; hinge-area obscure ; cartilage quite internal j hinge-teeth, 2 in 
each valve ; adductor scar simple. 

Pidr. 6 sp. W. Indies, India, Philippines, Australia, W. America. 

Pomly 40 sp. Trias — . U. S. Europe, Algeria, India. 

P. MatUelli (Lea) Alabama, has the valves eared. 
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FAMILY II. AncvuBM. Wing-ikeStf. 

Sk^ inequivalve, very oi^qne, reitmg on tbe 
MUer (right) valve, aod attiuslied by a byeaiu; 
efidarmie indietinct 2 enter layttrprismatio-edlakr, 

(fig. 180) interior nacreons} poeterior mneehlar 
iijipresaon large, sulMieiitral, anterior email, within 
l&e nmbo; pallia! line, irregularly dotted} hinge- 
Hne straight, elongated ; nmbones anterior, eared, 
the posterior ear wing-lOce ; cartilage contained in 
one or several grooves; hinge edentnloas, or oh- fig* Pinna.* 
•onrely toothed. 

Animal with the mantle-lobes free, their margins fringed ; foot small, 
spinning a byssus; gills 2 on each aide, crescent-shaped, entirely free {Deth,) 
or united to each other posteriorly, and to the mantle (as in the Oyster, and 
not as in Pecten). 

The wing-shells, or pearl-oysters, are natives of tropical and tempe- 
rate seas ; there are no living species in northern latitudes, where fossil forms 
are very numerous. 

Avicula (Klein) Bruguiere. 

Eiym, JvievJa, a little bird. Type^ A. hirundo, PI. XVI. fig. 18. 

Sl^ll obliquely oval, very inequivalve; right valve with a byssal sinus 
beneath the anterior ear; cartilage pit single, oblique; hinge with 1 or 2 
small cardinal teeth, and on elongated posterior tooth, often obsolete ; pos- 
terior muscular impression (adductor and pedal) large, sub-central ; anterior 
(pedal scar) small, umbonal. 

Animal (of meleagrina) with mantle-lobes united at one point by the 
gills, their margins fringed and furnished with a pendent curtain ; curtains 
fringed in the branchial region, plain behind ; foot finger-like, grooved ; 
byssus often solid, cylindrical, with an expanded termination ; pedal muscles 
4, posterior large in front of the adductor; adductor composed of 2 riements; 
retractors of the mantle forming a scries of dots, and a laige spot near the 
adductor ; lips simple : palpi trusted ; gills equal, crescentic, united behind 
the foot. (Brit.M.} 

Dittr, 25 sp. Mexico, S. Brit. Medit. India, Padfio 20 fins. 

FouU, 800 sp. L. Silurian — . World-wide. 

Suh-ffenera, Meleagrina, Lam. M. margaritifbra, PI* XVI. fig. 19. 
The ** pearl-oysters’* are less oblique than the other atneula, and their valves 
are fiatter and nearly equal; the posterior pedal impression is blended with 
that of the great adductor. They are found at Madagatear, Ceylon, Swmi 

* The cellular structure may be seen with a hand-lens, in the thin margin of the 

shell, by holdin| it up to the light; or on the edge# of brekfh fragments. 
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&e. MtidlU k thfi cbM poit to whioih they ure taken. Tkere 
are tiuree prindpal kmds, wMoh are worth from to £4 per ewti: 1, 
the iilver«lipped» from the Sodefy Ida. of whkh about 20 tone are aamiilly 
imported to Liverpool ; 2. ^e blaak4ipped» from Manilla, of which 80 tons 
were imported in 1S51 ; 8. a smaller sort from Panama, 200 tons of whkh 
are annnallj impearted; in 1851 a sinj^e Tcssd brought 840 tons. (T. C. 
Archer.) These shells afford the “moUier-o*-p6ari*’ nsed fhr ornamental 
purposes; and the ** oriental*’ pearls of commerce (p. 88). Mr. Hoj^’s 
pearl, said to be the largest known, measures 2 indies long, 4 ronnd, and 
weig^ 1800 grains.* Pearl-oysters are found in about 12 fikthom water ; 
the fisheries of the Persian Gulf and C^lon have been odebrated frmn the 
time of Pliny. 

Mall 0 us, Lam. M. vulgaris, PI. XVI. fig. 20. The “hammer-oyster** is 
remarkable for its form, which becomes extremely dongated with age ; both 
ears are long, and the nmbones central. When young it is like an ordinary 
Avienla, with a deep byssal notch in the right valve. 6 sp. China, Australia. 

Fithella, Lam. V. lingnlata, PL XVI. fig. 21. 5yn. Reniella, Sw. 
Shdl ohlong, atrtated, sub-equivalve; umbonea straight earless. Often 
found imbedded in living sponges. JDir/r. 8 sp. Red Sea, India, Australia, 
Tasmania. Foml, 4 sp. U. Gbalk — . Brit. France. 

Fierojpema^ Lycett, 1852. P. oostatnla. Deal. Shell with a long pos- 
terior wing; hinge-line bordered by a groove; anterior teeth numerous, 
minute; posterior 1 or 2, long, nearly parallel with the hinge-margin. 
Fossil, 8 sp. Bath oolite ; Brit. France. . 

P Juoella (Pallasii) Keyserling, 1846. (MmoHs, Mfinster, not Broun.) 
Very inequivalve ; left umbo prominent, earless ; right valve small and fiat, 
with a deep sinus beneath the small anterior ear. Fossil, Permian — Gault. 
Europe. “ In A. c^gnipes we find no trace of prismatic oellalar stmeture or 
naere, but the coar^y corrugated and somewhat tubular struotore of the 
Pectens.” {Carpenter) 

Ambongehta (bellistriata) Hall, 1847. Nearly equivalve, gibbose, oblique, 
obtusely vringed. A, vetasta (Inoceramus, Shy.) is concentrically for- 
rowed , the right valve has a small anterior ear (usually concealed) separated 
by a deep and narrow sinus. Fossil, 12 sp. L. Silurian — Carb. U. S. Europe, 

P Cardiola (interrupta) Broderip, 1844. Equivalve, gibbose, obliqudy 
oval, radiately ribbed ; beaks prominent ; hinge-area short and fiat. FossU, 
17 sp. U. Silurian — Dev. U. S. Europe, 

P Ewrydesma (ooidata) Morris ; Devonian P N. S, Wales. SheU equivalve, 

« Seetlotts of oriental pearls exhibit very fine coneentrio laminn suiroutiding a 
grain of sand, or tome sueh extraneoui matter; the naoreons lUatM has been attri- 
buted to the dlffiraotion of light from the out-oropplng edges of the laminm, but Dr. 
Carpenter has shown that it may result from the minute plication of a single lamina. 
(See fig. S3, p. 38.) 



^ MJU9UAL OY YHS MOLjj^USOA. 

wib^iitenttl; bysaalgioove doieto the nmho; rig^t valve with t large, Unat 
hii|ge4iooth ; a^uetor impfeenon angle, placed anteriorlf ; palEal line dotted. 

Ftmnea (leevis) Goldf. 1882. Shell thick, rather ineqmvalve, vei^ 
obUqne and broadly winged ; beaks anterior ; ainm shallow ; hinge-area long, 
stra%ht, narrow, striated lengthwise; anterior teeth few, radiating; poste- 
rior teeth laminar, elongated ; anterior (pedal) ecar deep, posterior (addoetor) 
impression large, very eccentric. Jbtst/, 26 ap. L. SiL — Oarb. U. S. 
Unrope, Australia. Y^nitea (angnstatns) M*Ooy, 1844, ia thinner and has 
the teeth, Ac. less developed. 

ifnacfw,Bronn, 1880. H. salinaria, Schl. THor, Hallrin. Obliquely oval, 
compressed, radiated ; anterior side short, rounded ; posterior slightly eared. 

ifyfi. P Halobia (salinarum) Br. 1880. Triat, Hallitadt. Semi-oval, ra- 
diated, compressed, with a shallow tinuB in front , hidge-line long and straight. 

PosiBONOMTA, Bronn. 

Syti. Posidonia, Br. 1828. (not Konig). Poteiddn, Neptune. 

Tifpe, P. Becheri, PI. XVI. fig. 22. 

SheU thin, equivslve, compressed, earless, concentrically furrowed, 
hinge-line short and straight, edentulous. 

Foisil, 50 sp, li. Silcrian — Trias. U. S. Europe, 

P AvictniO-PECTEN, M'Ooy, 1852 
Peoten granosus, Shy. Min. Con. t. 574. 

Shell inequivalve, sub-orbicnlar, eared; hinge-areas fiat, with seyeral 
long, narrow cartilage furrows, slightly oblique on each side of the umbones; 
right valve with a deep and narrow byssal sinus beneath the anterior ear , 
adductor impression large, simple, sub-central; pedal soar small and deep, 
beneath the umbo. 

Fosiil (see Peoten). L. Silurian — Carb. Spitzbergen — Australia. 

Oebvillia, Befrance. 

Ftym. Dedicated to M. Gerville, a Prench naturalist. 

jEx, G. anceps, PI XVII. fig. 1. 

SheU like Avicula ; elongated : anterior ear small, posterior wing-like : 
area long and flat, cartilage pits several, wide apart; hinge-teeth obscure, 
diverging posteiicriy. 

FoesU, 80 sp. Carb. — Chalk. Europe. 

i^-gema^ BakeweUia, King. B. ceratophaga, Schl. Fossil, 5 sp. 
Permian, Brit. Germany, Busaia. Shell small, inequivalve, cartilage pita 
2—5 ; hinge with anterior and posterior teeth ; antei^r mnsoular impres- 
sion and pallial line distinct. 

PEBsra* Bmguiere. 

Ftgm, Feme, a diell-fish (resembling u gammon) Pliny. 
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^ Mdin% B«ti. Isognomott, Kkiiu Pedalioo^ SoUnder. 

fjj/pe, P. ephq^siaiQ, L. Pi XVII, % d, 

nmif equifilT^ oompmaed* aui^qnadrate; vm wide, etrtilage 
pits Bumercms, doa^^atod, eloae-aet; right valve with a hyaaal aiiiua; mui. 
eolar iatpieaeioa dotible. 

The P^maa vary in form like the Apteula; some are very oblique, aome 
very iaequivalve, and raany fbaiil ap. have the peaterior aide produoed and 
wing-like. In some Tertiary Pemas Ihe pearly layer ia an inch thiok. 

Diiir. 18 ap. Tropical aeaa ; W. Irudies India W. America, 

FouU^ 30 ap. Tritt U. Statea, Chile, Europe. 

Sttb^euera, Oreiuttula^ Lamk. G. viridia, PL XVI. fig. 24. Sheli 
thin, oltog, compressed; byasal ainns obaolete; cartilage pits shallow, 
creacent-ahaped. Dittr, 5 N. Afiioa, Red Sea — China ; in apongea. 

Hypotrma, D’Orb. 1858. H. mpellenais (» P Pulvinitea Adansonii, 
Defir. 1826); Coral-rag, Rochelle. Shell oblong, inequivalve; right valve 
flat or concave, with a round bysaal foramen near the hinge; left valve 
convex, with a mnacular impreaaion near the umbo ; hinge-margin broad, 
curved, with about 12 cloae-aet transverse cartilage grooves. 

Inoceramus, Sowerby (1814). 

Ftym, It (inos) fibre, Keramot shell. 

Ex, 1. Biflcatus, PI XVn. fig. 8. Sj/n, Catillos, Brongn. 

Shell inequivalve, ventricose, radiately or concentrically furrowed, urn- 
bones prominent; hinge-line straight, elongated; cartilage pits transverse, 
numerous, close-set. 

This genus difihrs from Pema chiefiy in form. I. involutut has the left 
valve spiral, the right opercular. L Owmn attains the length of a yard. 
Large fiat fragments are common both in the chalk and flints, and are often 
perforated by the Cliona. Hemispherical pearls have been found devrioped 
from their inner surface, and spherical pearls of the same prismatic-cellulnr 
structure occur detached, in the chalk. {Wetherell) The Inoeeram of the 
gault are nacreous. 

Foteilt 40 Bp. Lias — Chalk. 8. America, U.S. Europe, Algeria, Thibet. 

Pinna, L. 

Etym, Pinna, a fin or wing. T^pe, P. squamosa, PI. XVL fiig. 28. 

equivalve, wedge-shaped; umbones quite anterior; posterior side 
truncated and gaping; ligamental groove linear, elongated; hinge edentu- 
lous ; anterior adductor sear apical, posterior sub-central, large, ill-defined ; 
pedal scar in front of posterior adductor. 

Animal with the mantle margin doubly firinged ; foot el<mga!ted, grooved, 
spuming a powerful bysaus, attached by large triple musries to the oentre 
of each valve; adducton both large; p^pi elongated ; gills hmg. 

N 8 
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Dtflf , dO 1 ^. t7. Staiei, 8. Brit. Hedit. AmMIa fiMiftiv IBiitaauu 

Avf»l, 50 gp. BevoniAa U« S. Barap^ S. India. 

ISu g^ of the Timm attains a length of two iMt; when young it is 
thib, brittle, and transliieeiit, oonsisting alaoet entirely of prismatie oell- 
layers; the pearly lining is thin, dirided, and extends Im than halfway from 
the beak. Some fossil finnas crumble under the toooh into their component 
dbnes. The living sp. range from extreme low-water to 80 frns; they are 
moored vertically, a^ often nearly buried in sand, with knifr ‘like edges erect. 
The byssus has sometimes been mixed with silk, spun, and knitted into 
gloves, &c. (Brit. Mns.) A little crab iriiioh nesties in the mantle and gills 
of the Pinna, was ancienily believed to have fiwrmed an alliance with the blind 
shellfish, and received the name of Pinna-guardian (Ptnuofens] from Aris- 
totle ; similar species infest the Mossels and Anmim of the British coast. 

Sub^gemtti Triehiteif (Plott) Lycett. T. Plottii, Uhwyd. (**Pinni- 
gene/* Saussure.) Shell thick, ineqnivalve, somewhat irregular, margins 
undulated. 5 sp. Oolitic strata of England and Prance. Pragmenta 

an inc h or more in thickness are common in the Gotteswolde-hills ; fhll- 
grown individuals ore supposed to hare measured a yard across. 

FAMILY III. Miteludj!. Mussels. 

Shell equivnlve, oval or elongated, closed, umbones anterior, epidermis 
thick and dark, often filameutose ; ligament internal, sab-marginal, very long ; 
hinge edentulous; outer shell layer obseurely priamatic-cellular;* inner more 
or less nacreous ; pallial line simple ; anterior muscular impression small and 
narrow, posterior large, obscure. 

I Animal marine or finviotile, attached by a bysaus ; mantle-lobes united 
between the siphonal openings ; gills two on each side, elongated, and united 
behind to each other and to the mantle, dorsal margins of the outer and inner- 
most lanrinm free ; foot cylindrical, grooved. 

The sheila of this family exhibit a propensity for concealment, frequently 
spinning a neat of sand and shell-fragments, burrowing in soft substances, or 
secreting themselves in the barrows of other shdils. 

Himvs, L. Sea-musseL 

JS'a. M. smaragdinus, PI. XYII. fig. 4. 

Shell wedge-shaped, rounded behind ; umbones terminal, pointed ; hinge- 
teetb minnte or obsolete; pedal muscular impressions two in each valve, 
small, simple, close to the adductors. 

Animal with the mantle-xnaigins plain in the anal reg^n, and projecting 
slightly ; branchial margins fringed ; byssus strong and coarse ; gills nearly 
equal; palpi long and pointed, free. 

« A thin layer of minute eells may frequently be Citeelefi immediately under the 
epidermis. (Coiyxeisr.) 
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IRut muamm. adSda anuMl fre^uMti raBd-^iiJo whith m nnooverod ft 
low-water; the 67 abonnd in water m fm Mtuam deep; they nre M-grown 
in « ain^ year* From aome unknown oanae th^ are, at timea, extatemely 
delatenmia* The cimnuDpikni of moaadb in Kdittbui^ and Leith ia eati- 
mated at 400 Iniahala (wdOOiOOO muaaela) annually; eaonnoua quantxtiea 
are dao need for bait, eapeeiaSy in the deep aea fiahery» for whidi purpose 30 
<w 40 lailliona am eoileoted yearly m the I^h of Foiih alone* (Hr.JTf^pp.) 
Jdoaada produce lanall and inferior pearla. At Port Stanley, Falkland Ida. 
Hr. Macgillimy noticed beds of muaads which were chiefly dead, being 
fooaen at low-water, if. iiloeuUuii (Septifor, Ueedae) haa an umhonal shelf 
for the support of the anterior adductor, like JOreUsea^; it ia found at 
Maoritins and Australia, if. exustui (Brachydontes, Sw.) has the hinge- 
margin denticulated eontinuoualy. 

IHstr. 30 ap. World-wide. Ochotsk, Behring’s Sea, Bussian loe-meer; 
Black Sea, C. Horn, Cape, New Zealand. 

FotiU^ 80 sp. Penman — . U. S, Europe, S. India. 

P Mtaiina, Koninok, 1642. 

Types, M. Goldfossiana, Kon. Garb. M. acuminata, Shy. Permian. 

Shell equivfidve, mytili-form ; beaks nearly terminal, septiferous inter- 
nally; hinge-maigln thickened, flat, with several longitudinal cartilage- 
grooves ; muscnlar impressions 2 ; pallial line simple. 

Fossil 6 sp. Garb. — Permian. Europe. The ligamental area resem- 
bles that of the recent Area obliquata, Chemn. India. 

MoDioLA, Lam. Horse-mussel. 

Etym, Modiolus, a small measure, or drinking-vessel. 

Ex, M. tuHpa, PI. XVII. fig. 6 . M. modiolua, p. 260, fig. 177. 

Shell oblong, inflated in front : umbones anterior, obtuse : hinge tooth- 
less ; pedal impressions 8 in each valve, the central elongated ; epidermis 
often produced into long beard-like fringes. 

AnUmd with the mantle-margin simple, protruding in the branchial 
region ; byssus ample, fine ; palpi triangular, pointed. 

The Modiola are distinguished from the Mussels by their habit of bur- 
rowing, or spinning a nest. Low-water— 100 frns. 

Disfr. 50 sp. chiefly tropical ; if. modiolus, Arctic seas •— Brit. 

Fossil, 180 sp. Silurian P Lias — . U. S. Europe, Thibet, S. India. 

Sub-genera* LUhodomus, Guv. H. lithophags, PL XVU. fig. 7. Shell 
^ylmdiical, inflated in front, wedge-shaped behind; epidermis thick and 
daric; interior nacreous.* DUtr, 12 sp. W. Indies — New Zealand. Fossil, 

« The enter ehelldayer hae a tubular structure; the tubes sxx excessively minute, 
Beldom branching, oblique and parallel, {fiarpsnttr,) 
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16 1 ^. BithoolHe— . Sufope^U.8. 1!itt **daie«4Mil'*lMmbto0or^ 
tholh, mA ikt iMrdeftt luaeitoiie roekt <% 66» p. 42) ; iti biorowt aie 
Aliped IIOm tile ihdl,ind do iioiadxB3t of Awe T3ie ftBunsl, 

ifIticA U ^ten in tbe Medit is like a oomaion aMne^; in Uptttafimieuii^ 
e^hotts are prodneed. like other harrowing thdlfiih, th^ are inTninowi. 
fi^rotiona of JjUhodomi in limeatone and in the oolomni of the 
Tnnple of Serilipie at Poteoli, have afforded oondnaive evidence of diangee 
in the level of aea-ooaats in modem times. Prmeiplet of Gooiogf^,) 

Brown. G. disoora, PlXVII.6g.8. (Laniates, Sw. Modio- 
laria, Beck.) Skdl Atari and tumid, partly smooth, and partly oma* 
mented with radiating atrias ; hinge-margin crennlated behind the ligament ; 
interior brilliantly nacreona. Animal with the anal tnbe and branchial 
margins prominent. Didr, Temperate and arctic seas; Nova Zembla, 
Ochotsk, Brit. New Zealand. Low-water 40 fins. Spinning a nest, or 
hiding amongst the roots of sea-weed and corallines. M, marmorata, 
Forbes, barrows in the test of Ascidia. Fossil, U. Green-sand — . Burope. 

Modiolarca (trapezina) Gray; Falkland Ids. — Kerguelen, attached to 
floating sea-weed ; mantle-lobes united, pedal opening small, foot with an 
expanded sole, front adductor round. M, f pelagiea, PL XVII. fig. 6. is found 
burrowing in floating blabber, off the Cape. (Forhs,) 

? Afytilimma (Nuttallii) Conrad. SMI irregularly oval, thin, edentulous, 
gaping posteriorly; umbones sub-spiral; ligament short, semi-internal. 
Dislr. California ; animal gregarious, formiug a nest. 

Modiokptis (mytiloides) ^Hall, 1847 («* Cyprioardites, part, Conrad. 
Lyonsia, part, D’Orb.) Shell like modiola, thin and smooth, firont end some- 
what lobed ; anterior adductor soar large and oval. Fossil, Silurian, U. S. 
Burope. 

P Orthonotus (pholadis) Conrad. L. Silurian, New York. Shell elon* 
gated, margins parallel, umbones anterior, back plaited.* 

Daeiss£na, Van Beneden. 

Etym. Dedicated to Dreyssen, a Belgian physician. 

Syn, Mytilomya, Gantr. Congeria, PartscL Tichogonia, Bossm. 

Type, D. polymoi^ha, PI. XVII. fig. 9, (Jdytilus Volg®, Chemn.) 

like Mytilus, without its pearly lining ; inner layer composed of 
large prismatic c^s; umbones terminal ; valves obtusely keried ; right valve 
with a alight byssal sinus ; anterior adductor supported on a shdf within the 
beak ; pedal impression single, interior. 

% 

* Hall and Saltw employ the name Ortkonstms for inch shells as Solen oonHrMtu, 
Sandb. Devonian, Germany ; SanydnolUet angutifsrut, M'Coy, U. Silurian, Kendal ; 
and Solenopiit minor, ]C*Coy, Corb. limestone, Ireland. M. D*Orbigny bos mistaken 
' the plaits for teeth, and placed the genus with Nnoula, The reoent Jf. plieata, 
Lam. from Nicobar Ids. has the same long straight baek and plaited dorsal re^n. 
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jinirnd wi^ thetpantib eloMd; }ai§mtX ozte 
gaMtU; ami npluni vaiy mtill, eoaioil, plua^ 
brsncbiftl proimikeiit» fringod intide; fnudl) 
ttkagalar; foot^nuseleB alioit a&d tliid^ dme in 
ftmt of tlie posterior addoetor. 

D. folgmoffha is a native of tbe Anlo-Gai- 
pian rtvers; in 1&24 it was obaenred by Mr. J. 

Soworby in the Snrr^ docks^ to whi^ it appears 
to have been brought with foreign tiinbar, in the ©wtaaena 

holds of vessels. It lias since spread into the canals and docks of znany 
parts of the country, and has been noticed in the iron witer«pipes of London, 
incmsted with a fecruginons deposit. {pmningUm^ 

Fouil* 10 sp. Eocene — . Brit. Germany. 

FAMILY IV. AnoaDiB. 

Shell regular, eqtdvalve, with strong q)idenni8; hinge whh a long row 
of similar, oomb*like teeth ; pallial line distinet ; mnscnhtr impressions sub- 
equal. Structure corrugated, with vertical iubuli in rays between the ribs or 
steise. {Carpenter.) 

Animal with the mantle open ; foot large, bent, and deeply grooved , 
gills very oblique, united posteriorly to a membranous septum. 

Aboa, L. 

Mym. Area, a chest. Type, A. Noes, PI. XVII. fig. 12. 

A. granosa, PL XVII. fig. 10. A. pexata, fig. 11. A. zebra, fig. 18* 

Shell equivalve or nearly so, thick, sub-quadrate, ventrioose, strongly 
ribbed or cancellated j margins smooth or dentated, close or sinuated ventrally ; 
hinge straight, teeth very numerous, transverse; umbones anterior, sqiarated 
by a flat, lozenge-shaped ligamental area, with numerous cartilage-grooves; 
pallial line simple ; posterior adductof impression double ; pedal scars 2, the 
posterior elongated. 

Animal with along pointed foot, heeled and deeply grooved; mantle 
furnished with ocelli ; palpi 0 ; gills long, narrow, less striated extemally, 
continuous with the lips : hearts two, each with an auricle. 

The name Byeeo^area was chosen unfortunately, by Swainson, for the 
typical species of the genus, in which the byssal orifice is sometimes very 
large (PL XVII. fig. 18). The byssus is a homy cone, composed of nume- 
rous thin plates, occasionally becoming solid and calcarious ; it can be east 
off and re-formed with great rapdity. {ForMk) The Areas with dose valves 
have the left valve a little larger thim the and more ornate. 

The Bysso-arks secrete themselves under stones at low-water, in ottviees 
of rocks, and the empty burrows of boring xnoUnsks; they are often much 
worn and distorted. 

Dietr. 180 sp. World-Wide, most abundant in warm sea ; low water 




HAKVAIi Tils SOLLU80A. 

8S0 tm, {A, imBrkata, Fo£). FHnee-Bigeiit Met (Jf. gUuntdii^ A, tea- 
jpkitkt U told Is the Ginges and its branches, ton Calcutta to 

HiOMerpoor on liiin^ 1000 macs tom the sea. 

Shiilt 200 ip. Xu SilntiBB U. 8. S* Indio. 

CuouiiLAA, Lamarck. 

JS^gni, Cttenihu, a oowL C. ooncamcraita, PI. XVIl. fig. 14. 

Sh$U saboqnadnde, ventrioose; valTes dose, striated; hinge-teeth few 
and oblique, parallel with the hmge-line at each end ; posterior muscular 
impression bounded by an devoted ridge. 

DiHr. 1 sp. Ma^tius, Nicobar, C^iina. 

100 sp. L. Silurian — . N. America, Patagonia, Europe. 

Sub^emu, Macrodon, lyoett. M. Hirsonensu, FI. XVU. fig. 16. Shell 
with a few oblique anterior teeth and one ox more long laminar posterior 
teeth. The Ark-shells of the Palmosoio and secondary strata have their 
anterior teeth more or less oblique, like Areat the posterior teeth paralld 
with the hinge-line like OueuUaa ; their valves are dose or gaping bdow ; 
their umbones toquently sub-spiral; and the hinge-area is often very narrow, 
and in some species only the posterior moiety is visible. 

PsoTUNOULUs, Lam. 

Type, P. pectiniformis, PI. XVII. fig. 16, (Area pectunculus, L.) 

orbicular, nearly equilateral, smooth or radiately striated ; umbones 
oentral, divided by a striated ligamental area; hinge with a semicircular 
row of transverse teeth ; adductors sub-equal; pallial line simple; margins 
crenated inside. 

Animal with a large crescent-shaped foot, margins of the sole undulated ; 
mantle open, margins simple, with minute ocelli ; gills equal, lips continuous 
with the gills. ^ 

Ditlr. 60 sp. W. Indies, Brit. India, N. Zealand, W. America: ranging 
tom 8 to 60, rardy 120 fiithoms. 

Foesil, 70 sp. Neooomiau — . U. S. Europe : S. India. 

The teeth of Feetuneuhu and Area increase in number with age, by 
additions to end of the hinge-Hne, hut sometimes the central teeth are 
obUteraied by encroachments of the ligament. 

Ldcofsis, Sassi, 1827. 

Tgpe, L. anrita, PI. XVIlA. 17. Sgn. Trigonocodia, Nyst. 

Shell orbiottlar, convex, sligl^ oblique ; ligamental area with a triangular 
oartOage-pit in the centre; hinge with 2 equal, curved series of transverse 
teeth. 

Diifr. 1 sp. Bed Sea (Nyst.) 

Foml, 17 Baftodite U. States; Ean^. 



OONOaXFlEA. M9 

Kucvii4» lian. 

JBfym, BiiniftixtiTe of mut, « snt. J!f«. N. 0<Abdd», SL XVH* 1S« 
tngoQal, with file mabcmes tamed towerda the short patimirtidei 
smooth or soolffttned, e^dermis olive, interior peoriy, mergms orandnted; 
hinge with prominent intdhud cartilage*pit, end a series of sharp teeth on 
each side ; pallial line siinple. 

Ammal with the mantle open, its margins ^ainj fbot large, de^y 
fissured in front, forming when expanded a disk with serrated margins; 
mouth and lips minute, palpi very large, rounded, strongly plaited inside and 
furnished with a long convoluted appendage; gills small, plume-like, united 
behind the foot to the branchial septum. 

The Nucula uses its fo6t for burrowing, and Prof. Forbes has seen it 
creep up the side of a glass of sea-water. The labial appendages protrude 
from the shdil at the same time with the foot. N, mrabiUtt Adams, from 
Japan, is sculptured like the extinct N, Cdbholim, 

Dtitr, 70 sp. U. 8. Norway, Cape, Japan, Sitka, Chile. On coarse 
bottoms, from 6 — 100 fins. 

Fossilt 100 sp. Ik Siknian ? — . Trias America, Europe, India. 

Sub-genera, NucuUna, B’Orb.* 1847. N. miHaris, n. XVII. fig. 19. 
Shell minute ; teeth few, in one series, with a posterior lateral tooth. Boeene, 
France. NucineUa (ovalis) Searles-Wood, 1850 («Pleurodon, Wood, 1840) 
a minute shell firom the Coralline crag of Suffolk, is described as having an 
external ligament. 

P Stalagmium (margaritaceum) Conrad, 1888»Myoparo oostatus, Lea. 
Eocene, Alabama. P S, Nysiu, Galeoiti (Nucnnella^ B*Orb. Eocene, Bel- 
gium. Shell like Limojmej ligameutal area narrow, wholly posterior. 

IsoABOA, Munster, 1842. 

Type, I. subspirata, M. Oxford Clay ; France, Germany. 

Shell ventricose ; beaks large, anterior, often sub-spiral ; ligament entirely 
external , binge-line curved, with two series of transverse teeth, smallest in 
the centre ; pallial line simple. 

J, Logani (Ctenodonta) Salter, L. Silurian, Canada, is 8 inches long and 
has the ligament preserved. 

FoitU, 14 sp. L. Silurian — Chalk. N. America , Europe. 

Sub-genue. CncnUella, M*Coy. C. antique, Shy. U. Silurian, Hereford- 
shire. Shell elliptical, with a strong rib behind the anterior adductor 
impression. 

Lkda, Sehnmaoh4r. 

Eiym, Leda, in Greek myth, mother of Castor and Pollux. 

Syn, Lembnlus (Leach) Bisso. Ex, L. oaudata, PL XVII. fig. 20. 

Shell resembling Nucula s oblong, rounded in firont, produced and pointed 


E. donaeiformti, Panwyas, from tbo WbiU Kile, is a enidaeeiQ ( (MlsNn). 



lUKTJAL Of TKB X0LLU80A. 

Mwd; mirgiiii even; pelUal Une with a »mall tinus; nmbonal area with a 
Wmt aapceiaiiMi joaniag the aatenor addnotor. 

Mmi with two partiallf-nnited, ilmider, nnaq^na], dphonal 

t|tbea<fM«f} ; giUa narrow, plome-like, dee^ Zanunated, attaoM through* 
nttt; nantle^aiargin with small ventral khea fbilning by their ^poaitum a 
third si^n. 

Vittr, BO ap. Northern and Arctic Seat , 10--180 fina. Sibena, Mel* 
dlle Id. Halt. Brit. Medit. Cape, dapan, Australia. 
fhMi/, ilO Ip. U. S. Europe ; S. India. 



F!g. 182. Yoldia n. ap. f * Antarctic Expedition. 

(From a drawing by Albany Hancock, £iq.) The internal organa are repreaented 
aa aeen, through the mantle, on the removal of the right valve. 

0 ,a, adductors; p^p, pedal muacles; 1, ligament; p, gills; s, siphons (much con. 
traeted); t.e, labial palpi and appendages; I, intestine; /, foot; 0 , 0 , lateral muacles 
of the foot ; m, pallial line. 

Sub-^enus, Toldutf Mdller (dedicated to the Countess Yoldi). Y. myalls, 
PL XVn. fig. 21. Shell ohlong, aEghtly attenuated behind, comprised, 
smooth or obliquely sculptured, with dark olive shining epidermis ; external 
ligament slight; oartiiage as in Leda; pallial sinus deep. Animal with the 
branchial and anal siphons united, retractile; palpi very large, appendicnlate ; 
gills narrow, posterior; foot slightly heeled, de^ly grooved, its margins 
erenulated ; intestine lying partly close to the right side of the body, and 
producing an impression in the shell ; mantle-margin plain in front, fringed 
behind ; destitute of ventral lobes. IHxlr. Arctic and Antarctic Seas ; Green- 
land, Mass. Brazil; Norway, iCamUohatka. PbM>7, Miocene — . (Crag and 
Glacial depoaita.) Sn|^d, Belgium. 

SouBWEiXA, Sowerby. 

Tgpet S. Norrisii, PL XVII. fig. 22. S. omata, fig. 28. 

Malletia, Bienn. Ctenoeoueha, Gray. NaUo, Adams. 
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SMI oval or aik^iliaped^ oompmsid, iimooih or eosoeiitrSoi^y fimrowod, 
epidennia oHro; ligament external, elongated, prominent: liinge iritK an 
anterior and po^eHor eeriea of fine abarp teeth-, interior anb-naoreona ; pal- 
lial ainna large anddeqs ; anterior adduetor giving off a kmgohliqne pedal line. 

JmmMt like TMai mande-margins aHghtly fringed andthmiahed with 
ventral lobes ; aipbonal tubes nnited, long and slender, oompletety retractile ; 
palpi appendieulate, oonyoluted, aa long as the ahdl ; gills narrow, posterior ; 
foot deeply deft, ftnnning an oval disk, even-maigined and striated across. 

Jiittr. 2 sp. Valparaiso ; New Zealand (diell like omata), 

Fottil, 1 sp. Miocene. Pt. Desire, Patagonia. 

P SoLxinra, lamarok. 

Type, S. togata, FI. XXII. ftg. 17. Sdenomya, Menke. 

Shell elongated, cylindrical, gaping at each end ; epidermis dark, homy, 
extending beyond the margins ; umbonea posterior ; hinge edentulous ; liga- 
meut concealed ; pallid line obscure. Outer layer of long prismatic cells, 
nearly parallel with the surface, and mingled with dark cells, as in Twm; 
inner layer also cellular. 

Animal with the mantle lohes nnited behind, with a single siphond orifice, 
hour-glass shaped, and cirrated \ foot proboscidiform, truncated and fringed 
at the end ; gills forming a single plume on each side, with the laminie free 
to the base ; pdpi long and narrow, nearly free. 

The shdl resembles Glycimeris in the shortness of its posterior aide, and 
the extraordinary development of its epidermis ; the animd most resembles 
Zeda in the struct:^ of its foot and gills. 

Distr, 4 sp. IJ. States, Canaries, W. Africa (Gaboon E,), Medit. Aus- 
tralia, New Zealand. Burrowing in mud; 2 fms. 

FoeHl, 4 sp. Garb. — . Brit. Belgium. 

FA3IILY V. TniGONiADiS. 

Shell equivdve, close, trigonal, with the umbones directed posteriorly ; 
ligament ezternd; interior nacreous; hinge-teeth few, diverging; pallid 
line simple. 

Animal with the mantle open; foot long and bent; gilk two on each 
side, recumbent ; pdpi simple. 

Tbiooioa, Bruguiere (not Anblet.) 

Etym, Trigonos, three-angled. Syn. Lyriodon, G. Shy. 

Ex, T. costata, FI. XVII. fig. 24. T. pectiuata, fig. 188. 

Shell thick, tuberculated, or ornamented with radiating or conoentric 
ribs ; posterior side angular ; ligament small and prominent ; hinge-teeth 2.8, 
diverging, transversely striated; centre tooth of left vdve divided; pedd 
impressions in front of the posterior adductor, and one in the umbo el Hhie 
left vdve ; anterior adductor impressiott doae to the umbo. 



»n 


HAKUAL OF FES MOlLUSOA. 


JiUimI with ft long ftitd pointed 
Iboi^ hent«hft]ply» li6elpromiiiient> sole 
hoitoed hy two crennlftted ri^;es; 
pl%l small and pointed; gills ample, 
Ihe outer smallest, united behind the 
body to each other and to the mantle.^ 
The shell of Trigonia is almost en- 
tirdy nacreons, and nsoally wanting or 
metfunorphio in Hmestone strata; easts 
of the inMor arecalled '‘horse-heads'* 
by the Portland qaany-men;* they 
spoil the stone. Silicided casts have 



Fig. 183. Trigonia peoUnata»X 


been found at Tisbory, in whicb tbe animal itself, with its gills, was pre8erved.t 
The i^eoies with the posterior angle of the shell elongated, have a siphonal 
ridge inside. The ^idermal layer of the recent shdl consists of nucleated 
edls, forming a beautiful microscopic object. A Trigonia placed by Mr. S. 
Stutobbury on the gunwale of bis boat leapt overboard, clearing a led^ of four 
inches; they are supposed to be migratory, as dredging for them is very 
uncertain, though they abound in some parts of Sydney Harbour. 

Dittr. 3 8p. (or varieties P) Australia. 

FottU, 100 ap. Trias — • Chalk; (not known in Teriiaries). Europe, 

TJ. S. Chile, Algeria, Cape, S. India. 


Mtophosta, Broun, 1880. 

M. vulgaris, Schl. Spn. Cryptina (Kefersteinii) Boue. 

Shell trigonal, umhones turned forwards ; obliquely keeled ; smooth or 
sculptured; teeth 2.8, striated obscurely, centre tooth of left valve simple, 
anterior of right valve prominent; mould like Trigonia, M, decussataf 
PI. XVII. fig. 25, has a lateral tooth at the dorsal angle of the left valve. 
Foeeil, 18 sp. Trias : Germany, Tyrol. 


Axnnjs, Sowerby, 1821. 

A. obsouruB, Sby. Syn, Schizodus, King (not Waterbouae). 

Shell trigonal, rounded in front, attenuated behind ; rather thin, smooth, 
with an obscure oblique ridge ; ligament external ; hinge-teeth 2.8, smooth, 
rather small; anterior adductor slightly impressed, removed from the hinge, 
with a pedal scar cIom to it ; pallial line simple. 

Foeeil, 20 sp. TJ. Silurian — Moschelkalk. TJ. States, Europe. Mactra tri- 


* Bee Plotf • OxfordtIiSre, T. vU. fig. 1. 

t la the ooUecthm of the late Klii Benett of Wanninster, now In Philadelphia, 
t Fig. 183. From a epeoimen in aloohd ; the glU« elightly curled and contracted, 
they should terminate near the margin, between tbe arrows which indicate the 
inhalentand esdudent enrrents : < 1,0 % adduetora 1 hh Ugsment ; t, i\ dental sockets ; 
0, mouth; U, labial tentaoles or palpi; j», paiUal line; m, margin; /, foot; 0 , doaoa. 
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go&a, OoUf. liowtiut txinifbnnit. ¥k, Jmodoitioptii laemifmii, HMlinM 
attennata and Ddabra Meurifonois, WOciy, probaldjr Ulong to tlas geniu. 
Dolabra eqnitetairalte, AmpMema aubtraneatnin, Jnodontopdi angoatt* 
from, M*Cloy, wiib vaaoj otliem from l^e PalaBoxoie roeks, maj oonatitiita a 
distiBot genoa^ but tbcir generic character has yet to be disoovcred. 

liTBODXBiUi Conrad, 1841. 

Ifypct li. plani^ New York. Spn. Actinodonta, Phil. 

SAell trigonia-ahaped, rather dongated, with a striated posterior area; 
hinge with several (5*^9) radiating teeth, striated across; ligament external. 

Faml, 8 sp. L. Silurian : Canada, U. States, Brit. 

FAMILY VI. TJniqiiidji. Naldes. 

Shelt nsnally regnlar, equivalve, dosed ; stmctnre nacreous, with a very 
thin prismatio-cdlular layer beneath the epidermis; epidermis thick and 
dark; ligament external, large and prominent; margins even; anterior hinge* 
teeth thick and striated, posterior laminar, sometimes wanting; addnetor 
scare deeply impressed; pedal scars 8, distinct, 2 behind the anterior ad- 
ductor, one in front of the posterior. 

Animal with the mantle-margins united between the siphonal orifices and, 
rarely, in front of the branchial opening; anal orifice plain, bnmchid fringed ; 
foot very large, tongue-shaped, compressed, hyssiferous in the fry ; gills don- 
gated, sub-equal, united posteriorly to each other and to the mantle, but not 
to the body ; palpi moderate, laterally attached, striated inside : lips plain. 
Sexes distinct. 

The river-mnssds are found in the ponds and streams of all parts of the 
world. In Europe the species are few, though specimens are abundant ; in 
N. America both species and individuals abound. All the remarkable generic 
forms are peculiar to S. America and Africa. Two of these are fixed, and 
irregular when adult, and have been placed with the cbamas and oysters by 
the admirers of artificial systems ; fortunately, however, M. D’Orhigny has 
ascertained that the Mulleria, which is fixed and mono^myaty when adult, is 
locomotive and di-myaiy when young !* 

like other fresh-wafor shells, the naids are often extensively eroded by 
the carbonic acid dissolved in the water they inhabit (p. 4I).t This condi- 
tion of the umbones is conspicuous in the great fossil Unionet of the Wealden, 

* In the synopsis at p. 882 it vriU be seen that each of the principal groups of 
bivalves contains members which are fixed and irregular, and othera which are hyisi- 
ferous, or burrowing, or locomotive. 

4 Probably many of tha organic adda, produced by the decay of vegetable matter, 
assiat in the process. It has been suggested that sulphurio add may aometimce be 
aet free to river-water, by the deoompodtkm of ironi))^tea to the banks : bat fzaf. 
Boyaof Philadelphia states that it has not been dstected to anyrivar of tha UaMad 
Statas, where the phenomenon of erosion is most notorious. 
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M oaimot be detected ia the Oardinia, and come otber fossils formerly re- 
loned to this fiimily. 

Tlie outer gills of the female unumida are filed witli spawn in tbe winter 
and early spring ; the ttj spina a delicate, rafeOed byssns, and flaps its trian- 
gular valm with the posterior idieU-musde, which is largdy devdoped, whilst 
the other is yet inoonspiouous. The shells of the female riyer-mussels are 
rather shorter and more ventricose than the others. (See pp. 18, 84.) 

Ukio, Betz. Biver-mussel 

£iym, Vnio a pearl (Pliny). Ex. U. litoralis, PI. XVIII. fig. 1, 

Shell oval or elongated, smooth, corrupted, or spiny, becoming vei^r 
solid with age ; anterior teeilL 1.2 or 2.2, wort, irregular; posterior teeth 
1.2, elongated, laminar. 

Animal with the mantle-margins only united between the siphonal open- 
ings ; palpi long, pointed, laterally attached. (Fig. 172, p. 248.) 

U. plicatui (Symphynota, Sw. Bipsas, Leach) has the valves produced 
into a thin, elastic dorsal wing, as in Syria.* In the Pearl-mussel, U. mar» 
yariii/ena (Idargaritana, Schum. Alasmodon, Say) the posterior teeth 
become obsolete with age. This species, which afforded the once famous 
British pearls, is found in the mountain streams of Britain, Lapland, and 
Canada ; it is used for bait in the Aberdeen Cod-fishery. The Scotch pearl- 
fishery oontiuued till the end of the last century, especially in the E. Tay, 
where the mosaelB were collected by the peasantry before harvest- time. The 
pearls were usually found in old and deformed specimens ; round pearls about 
the size of a pea, perfect in every respect, were worth £3 or £4. (Dr. 
Knapp.) An account of the Irish pearl-fishery was given by Sir R. Bedding 
in the Phil. Trans. 1698. The mussels were found set up in the sand of the 
river-beds with their open side turned from the torrent ; about one in 100 
might contain a pearl, and one pearl in 100 might be tolerably dear. (See 

p.88.) 

IHstr. 260 ap. N. America, S. America, Europe, Africa, Asia, Australia. ' 

Eueil, 50 ap. Wealden — . Europe, India. 

Sub’-yenera, Monoeondylaa^ D’Orb. M. Paraguayana, PI. XVlll. fig. 2. 
Shedfl with a single large, round, obtuse cardinal tooth in each valve; no 
literal teeth. IHttr. frsp. S. America. 

Syriat Lam. H. syrmotophora, PI, XVIIl. fig. 8. Syn. Pachyodon and 
Prisodon, Schum. Shell Area-shaped, hinge-line straight, with a dorsal 
wing on the posterior side; teeth elongated, transversely striated. Sietr. 
4 8p. S. America. 

* This it the tpedm hi which the Chineee produce erdfleial pearls hy the intro- 
dootion of shot, fte., between the mou^ of the animal and its shell (p. SB); Mr. 
Oeshoin has on ezimpls oonteiainf two strings of pearls, and another in the Brit. 
Mus. has a number of little iocaet made of heU-metol, now ootnpletely ooeteu with 
pearl, in its interior. 
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CAStALU, Lunarok. 

C. ambigna, ?]. XVIII. fig. 4. Tetn^odon, 

Tentrioose; trigonal; mnbonaa prominent, furrowed; b\*iiga«teetb 
Etriated; anterior £.1, abort; posterior 1.2, elongated. ) 

Animal with mantle*lobe8 nnited behind, forming two distino^ sipbonal 
orifices, the branchial drrated. 

jDm^. Rivers of S. America, Oniana, Brasil. 

Anodon, Cuvier. Swan-mnssel. \ . 

A. cygncus, fig. 171. p. 245. Mym. AnodotUot, edentulous.^ 

Shdl like «wto, but edentulous ; oval, smooth, rather thin, compressed 
when young, becoming ventricose with age. 

Animal like nnio : the outer gills of a female have been computed to 
contain 600,000 young shells {Lea). See p. 19. 

Dietr. 50 sp. N. America, Europe, Siberia. Foaeil^ 5 sp. Eocene-— .Europe. 

M. B’Orbigny relates that he found great quantities of small Anodona 
{Bym-anodonta Paramensie^ D’Orh.) 4 lines in length, attached by a byeeut^ 
in the R. Parana, above Corrientes. 

Irtdina, Lamarck. 

Syn. Hutela, Scop. Spatha, Lea (including Mycetopua). 

Type. I. exotica, PI. XVIII. fig. 5. Etym. Iria^ the rainbow. 

Hhell oblong ; umbones depressed ; hinge-Hne long, straight, attenuated 
towards the umbones, crenated by numerous unequal teeth ; ligament long 
and narrow. 

Animal with mantle-lobes united posteriorly, forming two short siphons ; 
month and lips small; palpi immense, oval; gills united to the body. 

Iridma ovata (Pleiodon, Conrad), has a broader hinge -line. 

Diatr. 6 sp. Rivers of Africa, Nile, Senegal. 

Mycetopus, D’Orbigny. 

Etym. Muiea a mushroom, poua the foot. 

T^pCt M. soleniformis, PI. XVIII. fig, 6. 

Shell elongated, sub .cylindrical, gaping in front ; margins sub -parallel, 
hinge edentulous. 

Animal with an elongated, cylindrical foot, expanded into a disk at the 
end ; mantle open ; gills equal ; palpi short. 

Diatr. 8 sp. R. Parana, Corrientes; R. Amason, Bolivia. 

jEthebia, Lamarck. 

Type^ M. eemilunata, PI. XVIII. fig, 7. aSrial.) 

Shell irregular, inequivalve ; attached by the umbo, and tubular procesaei 
of one of the valves, usually the left; epidermis thick, olive ; interior petriy* 
blistered (as if with air-bubbles) ; hinge edentulous; ligament external, 
a con^GUons area and gromfe in the fixed valve ; two adduetor impreirioiis, 
the anterior very long and irregnlar ; paUial line simple. 
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Anmal with the mantle-lobee open; body large, oblong, projectiiig back- 
wards; no tcaoe of a foot; palin lai^ semi-oval; gills sab-equal, pkited, 
united potteriorly, and to the body and mantle. 

R. Nile, from lit Cataracts to Eaxopl;* B. Senegal 
MvixsniA, R^rossae. 

Bedi^ted to Otto BVid. Miiller, author of the **Zoologia Banica.” 

M. lobata, R^. Syn* Acostsea (Goadnasana) B’Orb. 

SkfAl when yomy fkee, eqnivalve, Asodon-shaped, with a long and pro- 
iqinedt ligament, and two adductor impressions : adult irregakr, inequiralve, 
a^hed by the right valve ; umbones elongated, progressively filled up with 
^ell, and forming an irregular talon** in front of the fixed valve ; epi^- 
mis thick ; ligament in a marginal groove ; interior peaily, muscular impres- 
sion single, posterior. 

Distr. B. Magdalena, near Bogota, New Granada. 

Mr. Isaac Lea has detennined the identity of Mulleria and Jcostaa by 
exaznination of Rerussac’s type, and the suite of specimens, of difibrent ages, 
in the collection of M. B*Orbigny.t 

SECTION B. SiPHONiDA, 

Animal with respiratory siphons ; mantle-lobes more or less united. 

a. Siphons short, pallial line simple; Integro-pallialia, 

RAMILY VII. ChaMipas. 

S'he/linequivalve, thick, attached; beaks sub- spiral; ligament external;* 
hinge-teeth 2 in one valve, 1 in the other ; adductor impressionB large, reti- 
colated ; pallial line simple. 

Animal with the mantle closed ; pedal and siphonal orifices small, sub- 
equal; foot very small; gills two on each side, very unequal, united pos- 
tmiorly. 

Chama (Pliny) L. 

Ex. C. maorophylla, PL XYIII. figs, 8, 9. Syn, Arcinella, Schum. 

Shell attached usually by the left umbo; valves foliaceous, the upper 
smallest ; hinge-tooth of free valve thick, curved, received between two teeth, 
in the other; adductor impressions large, oblong, the anterior encroaching 
on the hinge-tooth. 

Ammal with the mantle-mar^s united by a curtain, with two rows of 
tentacular filaments ; siphonal orifices wide apart, branchial slightly promi- 
nent, fringed, anal with a simple valve; foot bent, or heeled; liver occnpying 
the umbo of the attached valve only ; ovary extending into both mantle- 
lobes, as fiur as the pallial line ; lips simple, palpi small and curled j gills 

* The ** fteih-water oyeters" discovered by Bauon* 

f The only speeimen of MttHerU In England waa^urotiased many years ago by 
Mr, Thos. Norris, of Bury, for MSO. 
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deeply j^ted, the outer pair mucli ihorter and very narrow, fttmi^ed with a 
free dorsal border, and united behind to 4oh other, and to the mantle; ad* 
ductors ea^ oompoeed of two elements. 



Fig. 184. Stffit Side. Fig. 185. Lefitidt, 

Animal of Chama (fTom Torres Str Mr. Jukes.) 

Fig. 184. Right side, with the umhonal portion of the mantle removed. 

Fig. 185. Leftside, showing the relative extent of the llvor and ovarium, 
a, a, adductors; m, palllal line, e, exeurrent orifice; 5, branchial; /, Ibet and 
pedfd orifice; p, post^or pedal muscle; i, palpi; p, gills (contracted); I, liver, o, 
ovarium ; d, dental lobes. 

The shell of Chama consists of three layers ; the external, coloured layer 
is laminated by oblique lines of growth, with corrugations at right angles to the 
laminae , the foliaceous spines contain reticulated tubuli : the middle layer is 
opaque white and consists of ill-defined vertical prisms or corrugated stmo- 
tnre ; the inner layer, which is translucent and membranous, is penetrated 
by scattered vertical tubuli, the minute processes that occupy the tubuli 
give to the mantle (and to the casts of the shdl) a granular appearance (fig 
185, 1, m.) 

Some Chamas are attached indifferently by either valve, when fixed by 
the right valve the dentition is reversed, the left valve having the single 
tooth. Chama arctiuUa, whiph is always attached by the right nmho, has 
the normal dentition 1:2; it is nearly regular and eqnivalve, and has a dis- 
tinct Innnle. 

IMr, 60 sp. Tropical seas, especially amongst coral-reefs ; — $0 fins. 
W. Indies, Canaries, Medit. India, China. 

FiwUt 80 sp. Green-sand — . U. States, Enrope. 

Monopleura; Matheron (» Bipilidia, Math) if. tsidfs- 
ea$at Math. Fig. 187. Neooomxan, S. France. atta^ed by tim 
deatral umbo ; valves alike in stmoture and sonlpturing ; fixed valve atraigjbl^ 
inversely conical, with a long, straight Ugamental groove, and obscure hjnfa* 
area; opercular valve flat ft convex, with an oblique, suh-maiginal umbo. 
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Pig. 186. Bi-radiolUttt^ Fig. 187. MonoplewHt l 
Pt point of attftchmont; llgamental groove; a, a, corresponding areas. 

Fo9tUt 9 8p. Neocomiaa — Chalk. France, Texas. They are commonly 
found in groups, adhering laterally, or rising one above the other ; the oasts of 
such as are known are quite simple and chama-like. 



Fig. IBS. mcerat arietinum, i. Fig. 189. Requienio ammonia, i. 

a, point of attachment; I, I, llgamental grooves ; posterior adductor inflection. 


Diceras, Lamarck. 

Type, D. arietinnm, PI. XVIII, figs. 10, 11, and fig. 188, 190. 

Shell sub-eqnivalve, attached by either umbo; beaks very prominent, 
spiral, furrowed externally by ligamental grooves ; hinge very thick, teeth 
2.1, prominent; muscular impressions bounded by long spiral ridges, some- 
times obsolete. 

Dietr. 6 sp. Middle oolite. Germany, Switz. France, Algeria. 

Diceras differs from Chama in the great prominence of bo^ its umhones, 
in having constantly two hinge-teeth in the right valve and one in the left, 
and in the prominent ridges bordering the muscular impressions. Similar 
ridges exist in. Oaeullma, Meyttlodon, CardiHa and the Hippurite; they pro- 
dnce deep sphal fhrrows on the oasts, wbieh are of common ocenrrea&ee in the 
Cmal-oolite of the Alps. One or both the a&teri(» fhrrows (fig. 190, t, t) are 
frequently obsolete. The dental pits are mnch oeeper than the teeth which 
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th^ reottTe, and an BulHapual» giving riae to Mdd projectionB [e, c) on the 
eaita; the nng^ tooth in the left valve eonaiata of two dementa» and the 
eaviiy iThkh reoehrea itia divided al the b ot tw n. 



Internal caata. a, point of attachment; c, c', caats of dental pita; i, fhnowa 
produced by spiral ridges. (Mus. Brit.) 

A., Matheron. 

Dedicated to M. Bequien, author of a Catalogue of Coraioan MoUnsca. 

£^. R. Lonsdalii, FI. XVIII. fig. 12 and fig. 191. E. Ammonia, fig. 189. 

Shell thick, very inequivalve, attached by the left umbo \ ligament ex- 
ternal; teeth 2:1; left valve spiral, its cavity deep, not camerated, free 
valve smaller, sub-spiral , posterior adductor bordered by a prominent sub- 
spiral ridge in each valve. 

The shell-structure of JRequienia is like that of Ckama, The relative size 
of the valves is subject to much varialiou ; in R. Favri (Sharpe) they are 
nearly eqnal. The hinge-teeth are like those of Ihceras ; the cavity for the 
posterior tooth of the right valve is very deep and sub-spiral (fig. 191, c*). 
The internal mnscnlar ridges are produced by duplicatures of the shell-wall, 
and are indicated outside by grooves (fig. 189, f). In E. euh-agualii and 
Toucanana there is a second parallel ridge, as in Hippurites and Coftotina. 

FotiU, 7 sp* Neocomian — L. Chalk. Brit. Tmioe, Spain, Algeria, 
Texas. 


FAMILY Vm, HiPPUEniDj;. 

(Order Siudistee, Lamarck.) 

Shell incquivalve, unsymmetrical, thick, attached by the rt^hi umba; 
umbones frequently camerated; structure and soulpturing of vtlrea 
similar; ligament internal; hiage-teetii 1:2; adductor impreaaiOBa % 
those of tiie left valve on prominent apophyses ; paOud Hna simpH 
marguud. ^ " 

He aheUa ci this extmot fiu&% are charaoieriatie of Uib 
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• i(arBta» And abound in many parts of the Penmsnla, the Alps and £. Unrqie, 
stdinre the egnivalent the Lower CShalk has received the same of ** Hippa' 
rite limestone.” They oceitr also in Tnrhey and in Egypt, and l>r. F. 
RoBmer has found them in Texas and Gnadalof^. 

’ They are the most problematic of all fossils : tiiere are no reoent shells 
which can be supposed to belong to the same family; and the condition in 
which they usually occur has involved them in greater obscurity.* The 
characters which determine their position amongst the ordinary bivalves are 
the following 

1. The shell is composed of two distinct layeiU. 

9. Th^ are essentially unsymmetrical, and right-and-left valved. 

S. The sculpturing of the valves is dissimilar. 

4. l%ere is evidence of a large internal ligament. 

5. The hinge-teeth are developed from the free valve. 

6. The muscular impressions are 2 only. 

7. There is a distinct pallial line. 

The outer layer of shril in the Hippurite and Badiolite consists of pris- 
matic cellular stmcture (fig. 128) ; the prisms are perpendicular to the shell- 
laminse, and subdivided often minutely. The cells appear to have been 
empty, like those of Ostrea (p. 254).t The inner layer, which forms the 
hinge and lines the umbones is sub-nacreous, and very rarely preserved. It 
is usually replaced by calcareous spar (fig. 200), sometimes by mud or chalk, 
and very often it is only indicated by a vacuity between the outer shell and 
the internal mould (fig. 205). The inner shell-layer is seldom compact, its 
lamellsB are extremely thin, and separated by intervals like the water-chambers 
of Spondylm; similar spaces occur in the deposit, filling the umbonal cavity 
of the long-beaked oysters. :|; 

* 1. Bueh regarded them as Corals. 1840, Leonh. and Bronn Jahrb. p. 578. 

X. Desmoulins, as a combination of the Tunicary and Sessile Cirripede. 

3. Dr. Carpentm', as a group intermediate between the Conchifera and Cirri^ 
pida:* an. Nat. Hiat. XII. S90. 

4. Prof. Stoenstrup, of Copenhagen, as Anellides. 

0. Mr. D. Sharpe refers aippwrit$i to the Balani; Caprin$lla to the Chamaceae. 

6. Lapeirouse considered the Hippurltes Orihoceratat the Eadiolites, Ostraega. 

7. Goldfuss and D'Orblgny place them both with the Brachiopoda. 

8. Lamarck and Rang, between the Brachiopoda and Osiracea, 

9. Cnvier and Owen, with the Lamellihranobiate bivalves. 

10. Deshayes, in the fame group with Jtthcria. 

11. Qnenttedt, between the ChamacM and Cardiaeea. 

t This is very eonspieaoui in BadioUtatnim the Chalk; a fonnotion in which 
other prismatio-oelliilar fosiils an solid. ' 

t The wattt^eha»bers In same of the cylindrical Hippurltes an large and ngulai , 
hks those of the IMleomis 4mpkm/ and Cffaihpphi/Utm* A seetlon ofMippuHtH 
passing thnogh only one of the dental sockets, resembles an Orikoetrat 
with alateral siphunele; whilst tkCaprintUa (fig. S07^, whiohhat lost Its outer layer, 
might be mSttillun Ibr a eert of 
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Fig. 192. Section of a fragment of OitrM eomueopia. 

Tlie inner layer ceases at the pallial line, beyond which, on the rim of the 
shell, the oellnlar stmctnre is often apparent; obsonre bifhrcating impres- 
sions radiate from the pallial line to the onter margin, (fig. 198, c, r.) 



Pig. 128, Fart of the rim of Badiolitu Mortoni^ Mantell, * 

These have been compared to the vascular impressions of Crama. (figs. 
167, 8) and constitute the only argument for supposing the BudUiet to have 
been paUiobrancfUate ; but they occur on the rim of the shell, and not on the 
disk, as in Crama,\ The chief peculiarity of the Hippuritida is the dissimi* 
larity in thb structure of the valves, but even this is deprived of much rigm- 
ficanoe by its inconstancy.]; The free valve of Hippuritet is peiforatsd by 
radiating canals which open round iia inner margin, and communicate with 

* Traced from the original specimen in the Museum of the School of Itlnea. 8, 
is the inner edge: a, the outer edge; e, e, the dichotomous impressieus ; the hori* 
aontal laminse are seen on the shaded side. Low«r Chalk ; Suasez. 

t M. D*OrWgny considers they were produced hy peouUar SP P SU daget to the 
mantlemargin, wblcdi, in HipporUu, wore prolonged into the canals of the Upper 
valve. 

I The lower valves of some SpondyU are fqnamona or sptojr, ttie Upper ptaia; 
those of many oystera Peoleni and aome Tallons are diverself aeiUptvedi hu* ^ 
inatnoe is the internal atructure ot tibe two vahres difiiMUnt f luoonslaiidjf hf 

theehelUttiicturiln the Mudiikt hs«^ parallel in Mhff»ckmdk ttd 

(p.Jll), and in the condition of ttolwPHeorftt to aid 

0 2 
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the tipper, B&r^Me hj ntuneront pores, as if to supply the interior with filtered 
water; possibly, th^ were closed by the epidermis.* 

In dos^ alHed genns BadioUtet these is no trace of soeh eanaU, nor 
in CetproHna, Hiose which exist in the npper tahre of Oapriim, and in both 
valves of Caprinella, have no coinmnmca^ with the outer snrfhoe of the 
shell ; they appear to he only of the same character with the tnhnlar ribs of 
Cardhtm cotfedum (PI. XDt fig. 1), and it is hi^y improbable that they 
were permanently oconpisd by processes from the margin of the mantle. 

Ihe teeth of the left, or upper valve, are so prominent and straight, that 
its movement must have been nearly vertical, fbr which purpose the internal 
ligament appears to have been exactly suited by its position and magnitnde ; 
but it is probable that, like other bi-valves, they opened to a very small extent* 



Fig. 194. Xnterior of lower valve, Fig. 195. Upper valve (restored). 

Hippuritee radioeus, Deem. Lower Chalk, St. Mameet, Dordogne.^ 
a, a, adductor impressions and processes ; c, e, cartilage pits ; t, t\ teeth and dental 
soeketa; «. umbonal cavity; p, oridoes of canals ; I, ligamental inflection; si, mus- 
oolar; n, s4ihonal inflection. 

HiFPunrrES, Lamarck. 

Name, adopted from old writers, ** fossil Hippurie^* or Horse-tail. 

Ikfpee, buoeulaiue, Lam. and M. eomu^vacemum, fig. 198. 

very ineqnivalve, inversely conical, or elongated and cylindrical; 
fixed valve striated or smooth, with three parallel fhrrows (I, m, n,) on the 
cardinal side, indicating dnplicatures of the outer shell layer : internal margin 
slightly plaited ; pallial line continuous ; nmbonal cavity moderately deep, 
ligamental infieetion (/) with a small cartilage-pit on each side (c, o); 
dental sockets sub-central, divided by an obsolete tooth; anterior mnscnlar 
impression (a) elongated, doable; posterior (o’) small, very deep, bo\indedby 
the second dnplioataie (m) ; third duplicatnro (a) projecting into the nm- 

* The valves of Cramkt sre perflstated by bttaehing tutmH, bm in that case they 
pais verHoaUg ttrodkh every part of Cbe shell, and ill Hs layers (p. 114.) 

t From the original hi the hrit, M. Fhsifesier layer of shOU tn this species hoi 
an Irregulariy cellular atmoture, to whkfii its preserration la due. , 
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bonal ofttity: fm depreiiad, iritb 9^ eentnl umbo, aud two grooves 
or pits ommpaiidlaiK to <iw posterior the lower valve} shrlEuse 

porous^ the pores leedxQg to eetuili iuths outer wl^ieh opeu round 

the penial liue upon the isaer margin ; anterioroartOi^*]^ deep and conical, 



Fig. 196. JS. Toueeuktntu^ upper valve, Fig. J97. Lower valve, with mould, § 

2, Ugimental : m. muscular; n, itphona] inflectiona; w, fracture, thowl&g canals; 
c, cartilfve: u, left umbo; the arrows indicate the probable directlm of thebnmchial 
cunents. 

posterior ^lallow ; umbonal cavity turned to the front (tt) ; teeth straight, 
sub-central, the anterior largest, each supporting a crooked muscular apc|| 
physis, the first broad, the binder prominent, tooth-like*, infiecUons (m, tty 
surrounded by deep channels. 

S’, cornu^vaccinum attains a length of more than a foot, and is curved 
like a cow’s-horn ; the outer layer separates readily from the core, which is 
farrowed longitudinally, The Ugamcntal inflection (/) is very deep and 
narrow, and the anterior tooth fhrther removed from the aide than in S. 
hi-ocnlatue and radiotue (figs. 194, 5) ; the posterior apophysis («’) does not 
nearly fill the corresponding cavity in the lower valve. In H. hi-ocvlatue 
and some other species there is no ligamental ridge inside ; these, when they 
have lost their inner layer, present a cylindrical cavity with two parallel 
ridges, extending down one side. The third inflection (e) is possibly a 
siphonal fold, such as exists iu the tube of Teredo^ and sometimes in the 
v^ves of Pholat, Chmeigalhi, and the caudate species of Trigonia, 

The development of processes from the upper valve, for the attachment 
of the adductor musclee harmonizes with the other peculiarities of the Hip- 
purite. The equal growth of the margins of the valves produces eentral 
nmbones, and necessitates an internal cartilage; this again causes theremovid 

* This Interiud mould, representiiig tbe form of the animal, wsa obtained by rt~ 
moving tlie upper valve ^piecemeal witb the ohieel; a plaeter-oaet taken friMa it 
lepniento the interior of the uppor valve, with the basei of the teeth end epephyssS. 
See ortgtnale in Brit Hus. 
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Fig. 198. Longitudinal section , upper half, i Fig. 199. Transverse section, 
Hippurxht cornu-vaccinumt Bronn. Salzburg. 

/, m, M, duplieatures; u, umbonal cavity of left valve; r, of right valve; e, e^ oar 
tilage-pits; t, teeth; a, a,\ muscular apophyses; outer shelMayer, Fig. 198 is 
taken in the line 4, 6, of fig. 199, cutting only the base of the posterior tooth {V) 
Fig. 199, is fscm a Isj^ specimen, at about the level d, b of fig. 198, cutting the point 
of the posterior apophysis (e’)t and shewing the peculiar shell>texture deposited by 
the anterior adductor (a). 

the teeth and adduetors farther from the hinge^margin, to a position in 
which the muscles must have been unusually long, unless supported in the 
manner described. Supposing the animal to have had a small foot,* like 



Fig. S90. SigtpvrttM ecrmHMtccinum. Fig. 201. Badtofttes offhndraeeUi, ^ 
Longitudinal sections taken through the teeth (i, f) and apophyses (a, a’) 
d, outer, r, Inner shell-layer, /, denial plate of lower valve; a, umbonal cavity of 
4 upper valves ; «, intestinal channel. Originals in Brit. M. 

* This Is extremely doubtful; linos p. 258 was priated, ws have examined an 
authentic specimen of Atiksriu, and find that Rang CaiUiaud't account is incor- 
rect: tthoiuofeoi* 
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Ckmtk, I2ie miaiSoMspeiiliig for tint orgsii woold hm hem. oompktd j vk^ 
strooted tin addAkor, !rat thit t|A mupoolBr lApport wif lio(df-tlAp«d 
<fig. $00, «). The poeterier iddiifiti)r-|irooeM is siui^j «&te-eet for tiie 
passage of tiie raetnitt, which in all birkm emerges betweea the hinge and 
posterior addnetqr, winds round outside that muscle and terminates in the 
line of the ezhalent current. There is a groove (sometimes an inch deep) 
round the second and third duplicatnres in the upper valve, which seems in* 
tended to fooUitate the passage of the alunentaiy oaual, and the iow of water 
from the gills into the exhalent channel. 1%e smallness of the space for the 
branehise may have been oon^Mnsated by deep plication of those organs, as 
in CAama and fndtbcna. 

Pomt, 16 sp. Chalk. Bohemia, Tyrol, France, Spain, Turkey, Syria 
Algeria, Egypt. 



Fig. 202 Interior of lower valve. Fig 203. Interior of upper valve. 
Radtol%ttamammillaru,llLBXh.i L. Chalk. S. Mamest, Dordogne. 
it ligamental inflection , m, palUal line , c, o, cartilage pita ; a, a, adductor iinpreetiona 
and proceaset, teeth and dental aoeketa. 

Radiolites, Lamarck, 1801 

Etym Badtus, a ray Sphsmlites, De la Metherie, ] 805. 



Fig. 204 Side vlewi of the upper valve of It. nummittarU}^ I, ligsmeniil Snlteeticn 
tt teeth ; «« a’, muaoularprooetaes. 

SAeil inverse^ conical, bLconic, or cylindrical; valves dissimilar in 
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stmd^Qrei internal margim amoaUi or fineljr atriatad, aiiD|i(le, oontiaiioiia; ^ 
]%«»eittd iitflaciion ?efj narrow^ dindbg the deep and rafpoae oartilage 
pita: hwer vahe with a thick outer layer, often foliaeeonB ; fta oarity deep 
and itraight, with two denial sooketa and lateral muaenlarimpreaaioiia; wf/per 
wtlpe flat or conical, with a central umbo ; onter layer thin, radiated: urn- 
bonal cavity inclined towarda the ligament ; teeth angnlar, striated, anpporting 
curved and sub-equal muaeular procesaee. 

The upper valve of B,Jleuriautu8 haa an oblique umbo, with a distinct 
ligamental groove. The foliations of the lower valve are frequently undn- 
lated ; th^ are sometimes as thin as paper and several inches wide. 

The nmbonal cavity of the lower valve is partitioned off by very ddicate 
funnel-shaped laminro. Specimens frequently occur in which the outer shell 
layer is preserved, whilst the inner is wanting, and the mould (“birostrites”) 
remaint loose in the centre. The Interior of the outer shell layer is deeply 
grooved with lines of growth, and exhibits a distinct ligamental ridge in ei^ 
valve. 4 



Pig. 205, Upper view. Fig. 206. Side view. 

Internal mould of R. HatninghauHi, Denn. Chalk. 
u, umbo of left valve; r, right umbo; I, ligamental groove; e,c, cartilage; a, anterior 
adductor muscle; a’, posterior. 

In aged examples of JR. calceoloides the ligamental inflection is concealed, 
the cartilage pits partialiy filled up aud smoothed, and the teeth and apophyses 
so firmly wedged into thdr respective cavities, as to suggest the notion that 
the valves had become fixed abont i inch apart, and ceased to open and dose 
at the will of the animal. 

Fomlf 42 sp. Neoocimian — Chalk. Texas : Brit. Brance, Bohemia, 
Saxony, Portugal, Algeria, Egypt. 

Suh*genui? B’Orh. R. oanaliculatns, 186, upper 

valve), ligameutal groove virihle in one or both valves, sometimes occupy- 
ing the crest of a ridge, and bordered by two rimilar areas, ( 0 , 0 .) FouU, 
6 sp. Chalk, France. 
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Pig, 207. CapHnetla iriangularu, Desm. U. OfM&wuadt Roehelle. { 

A, portion of tho left vahre, after O’Orbignp,* the iheU*wall la removed byerMther- 
ing, exposing the oamerated interior. B, mould of five of the water-ohambeora^ C, 
mould of the body-ohamber ; «, umbo of right valve ; «, of left valve ; dental groove : 
a, Burfaeeftom which the poaterkar lobe has been detached. From the originala in the 
Brit. IC. preaented by S. P. Pratt, Eaq. 

Capeinella, D’Orbigny. 

Type, C. triangularis. Deem. (Fig 207). Stfn. Caprinula (Bofissii) IFOrb. 

Sheil fixed by the apex of the right valve, or free ; oomposed of a thick 
layer of open tnl^s, with a thin compact superficial hunina ; cartilage inter- 
nal, contained in several deep pits ; umhones more or leas camerated ; right 



Pig. 208. straight valve. Fig. 209. Spiral valve. 

Tranaveree seothms of 0. Bo<aril, I». Chalk, Lisbon (Mr. Sharpe). 

I, position of ligamenial inflection; t, teeth; c, carttlsgepits; «. umbonal cavity. 
Pig, 209 is from a weathered specimen, which has lost the outer layer* The tubes of 
the shelLwaH are filled with limestone containing small sheUa . 


* In M, B'QrbIgny’s figure the emaller valve has been added from anolher ^eol- 
men, and is turned toward* the epire of the large valve, (Pal. Fraoo. pL Ml], fig. 
1.) In Ifr. Pratt*a speeimena, and those eollected by H. Sharpe in PortufM, the 
iii^hft of the smaller valve is turned disop with a sigmoid flexore. (Ctodt. <lom. VI. 
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ytlvt ooaidl or elongsiod, wiUi a ligamoatal tooir on ita oonvex side, and 
fmnished with one sia^mg hinge-tooth siqpported b j an oblique plate t left 
vslte oblique or spiral, with % binge-teeth, the anterior snppovtod by a plate 
which dindes the umbonal eavity lengthwise. 

In C, frian^ularis the umbonal eaviiy of the iqiiral Tslve is partiitioxied 
off at regnlar intervals (Fig. 207, A) ; the length of the water chambers is 
sometimes 8i inches, and of the body-ohamber from 2 to 7 diameters; speci- 
mens metfruring a yard acrosa^y he seen on the eavemous shores of the 
islets near Rochelle.* (Pratt) 

Foitii, 6 sp. Neoeomian — L. Chalk. France, Portugal, Texas. 


Fig. SIQ. C. Aguillonit left yalve. Fig 21 1. C. adversa (after D’Orb ) 
a. a, position of adductors; I, ligament; », umbonal cavity; t, tooth of fixed valve, 
broken ofiTand remaining in its socket , c, original point of attachment. 

Caprina, C. D’Orb. 

Mym, Ce^rina, pertaining to a goat. Syn. Flagio|>tychus, Matheron. 

Type, C. Aguilloni, C. D’Orb, L. Chalk, Tyrol, ( « C. Partschii, 
Hauo*.) 

Shell with dissimilar valves, cartilage internal, fixed valve conical, marked 
only by lines of growth and a ligamcntal groove ; hinge-margin with several 
deep cartilage-pits ; and one large and prominent tooth on the posterior 
side ; free vtdve oblique or spiral, thick, perforated by one or more rows of 
llattened canals, radiating from the umbo and opening around the inner 
margin ; anterior tooth supported by a plate which divides the umbonal 
cavity lengthwise, posterior tooth obscure ; binge-margin much thickened, 
grooved for the cartilage. 

In €. euhena (fig. 211) the free valve is (d) sinistrally spiral; its cavity 
IS partitioned off by numerous septa, aud divided longitudinally by the dental 
plate. When young it is attach^ by the apex of the straight valve (c), but 
afterwards becomes detached, as the large specimens are found imbedded with 

* niese lUigolar foMlli were ealtatd ickthgostarwiitu by Desmarett, ftom tkeir 
resemblance to ttie flaky muscles of fishes. 






tbo «ptr» d9WRwac^ (Swimm). bwer rdrt of C Caq^mditma ii 
U*Gi«QiMMtQdIi*CM]c^ Bctooii^ Inuko^ Tem 



Fig SIS. Internal mould of CaproUtM quadriparttiat D*Orb. 

«, left umbo; r, right umbo; I, ligaxnental infleetion; e.oarilUkge; <*<*» dental 
soelcets ; o, a*, poaition of adduetora ; at e, a portion of the third lobe la hrohen away.* 
From aapeelmen eolleeted by Mr. Pratt. 

Capeotina, D’Orbigny. 

Type, C. aemiatriata, PI. XIX. fig. IS, 14. Le Mans, Sarthe. 

Shell composed of two distinct layers ; valves alike in structure, dis- 
similar in scnlpmring; ligamental groove slight; cartilage internal; riyht 
ealve fixed, striated, or ribbed, with one narrow tooth l^tween two deep 
pits, cartilage pits several on each side of the ligamental inflection, posterior 
adductor supported by a plate : free vahe flat or convex, with a marginal 
umbo; teeth 2, very prominent, supported by ridges {apophym) of the 
adductor muscles (a, a’), the anterior tooth connected with a third plate (n), 
which divides the umbonal cavity. 

The smaller Caprotina occur in groups, attached to oyster-shells ; their 
muscular ridges are much less developed thnn in the large species (fig. 212). 
C. coetata is like a little Radiolite. 

Foenl, 4 sp. If. Oreen-sand, Prance. (The rest are Chamas, &c.) 

PAHILY IX. TBIDACNIDiB. 

Shell regular, equivalve, truncated in front; ligament external; valves 
strongly ribbed, margins toothed ; muscolar impressions blended^ sub-central, 
obsenre. 

Jjimal attariied by a byssns, or free; mantle-lobe extensively nnitid; 

* The first and fourth lotMtt, those on Mch tide of the ligamental InfleoHsn, appear 
to be the two dlvislo&s of agreat internal Wtflage, like that of the Badiollie. (tig. 
SOf, d06, e, e.) 
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padiA «fau]ig» Ifrge, antenor; upkonal aritoa mmoimM hf a thi^osiied 
palUal border; bra&cbial ]^ii; ami remote^ with^ a tubular valve: eiuill- 
nuunie lai|;e aud round, witha smaller pedal musck close to it bdbiud ; 
foot jBnger-like, wilii a byssal groove; gills 2 on each aide, nairow, strongly 
plaited, the onter pair composed of a singk lamina, &e inner thick, with 
margins conspicuously grooved ; palpi very slender, pointed. 

The shell of Tridacna is extremely hard, being caldded until almost 
every trace of organic struotore is obliterated. (CarpeiUer.) 

TntDACKA, Brugui^e. Clam^sbell. 

Eiym, TrU three, dakno^ to bite ; a kind of oyster. (Pfiay.) 

JSx. T. squamosa, Fl.XVnL fig. 15. 

Shell massive, trigonal, ornamented with radiating ribs and imbricating 
foliations ; margins deeply indented ; byssal sinns in each valve large, close 
to the umbo in front; hinge teeth 1.1, posterior laterals 2.1. 

A pair of valves of T, gigas, weighing npwards of 5 00 lbs. and measuring 
above 2 feet across, are used as henitiere iu the Church of St. Sulpice, Paris. 
(Dillwyn.) Capt. Cook states that the animal of this species sometimes 
weighs 20 lbs. and is good eating.* 

Dtsfr. 6 sp. In^an Ocean, China Seas, Pacific. 

Ibfrif, T. media. Uxoome^ Poland (Fusch). Tridacna and Hippopus 
are found in the raised coral-reefs of Torres Straits, (Macgillivray.) 

Sub-genus. Hippopus, Lamarck. H. maculatus, PI. XVIll. fig. 16. 
The **bear’8-p8w olam*’ has close valves with 2 hinge -teeth in each. It is 
found on the reefr in the Coral Sea. The animal spins a small bgssus. 

FAMILY X. Caediadjs. 

Shell regular, equivalve, free, cordate, ornamented with radiating ribs ; 
posterior slope sculptured differently from the front and sides; cardinal teeth 
2, laterals 1.1 in each valve ; ligament external, short and prominent; pallial 
line simple or slightly sinuated behind; muscular impressions suh>qnadrate. 

Jniml with mantle open in front ; siphons usu^y very short, cirrated 
externally; gills 2 on each side, thick, united posteriorly ; palpi narrow and 
pointed; foot large, sickle-shaped. 

Cabuiuh, L. Cockle. 

Mgm. Kardia, the heart. Sgn. Papyridea, Sw. 

TgpeSt C. oostatum, PI. XIX. fig. 1. C. lyratum, fig. 2. 

^tell ventricose, dose or gaping posteriorly ; umbones prominent, sub- 
central ; margins crenulated ; pallia! line more or less sinuat^. 

* We staid a long ttma k the lagoon (of Keelliif Id.}, examining the fields of 
ooral and the gigantic oiaa-theUs , into whfh if a man were to put his hand, he would 

not, 08 long at the aoimai Uved, he able to withdraw it.’'—Darwln's Journal, p. 460. 
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dtmsl wiUi ibe mHitl»>>9Mrgiaji flalM; lip b i B m dotked wiUi 
filflountiy utd <Hcifloe witk « toinikr vihe: bmicbtd ftiagad; ^ kmg, 
(^Mb itod, giddi»4(li«ped» heeled. 

The eookle (C. idtUe) frequents ucndy heye, near loir^witer ; a small 
variety lives in the hrackidi waters of the R. Huones, as high as Gtsves- 
end ; it ranges to the Baltio, and is found in the Blank Sea and Caspian. 
C. rvsHeum extends from the 1^ Sea to the Medit. Black Sea, Caspian, and 
And. On the coast of Devon the large priddy^ cookie (C. aauisaim) is 
eaten. 

Sub^enera. Hmicardium (Cardi8aa)*Cnvier. C. hemioaidinm, ?1. XIX. 
fig. 8. Shell depressed, posterior slope fiat, valves prominently keeled. 

Lithocardium avioulare, PI. XVIII. fig. 17. triangular, keeled ; ante- 
rior side very short , hinge-teeth 1.2, directed backwards; posterior laterals 
2.1 ; anterior muscular pit minate, posterior impression large, remote from 
the hinge. L. ejftnbularet Lam, exhibits slight indications of a byssal sinus 
in the front margins of the valves. FoeeUt Eocene, France. These shells 
present considerable resemblance to Tridaena, 

Serripet (grcnnlandicns) Beck. Hinge edentulous. Arctic Seas, from 
0. Parry to Sea of Kara ; fossil in the Norwich Crag. 



Fig. 213. C. Isvluftculum, Elohw. (after Middendorff.) 

Adacna, Bichwald. C. edentulum, PI. XIX. fig. 4. (Acardo, Sw. not Brag. 
Pholadomya, Ag. and Mid. not Sby.) Shell compressed, gaping bdiind, thin, 
nearly edentulous ; pallial line sinnated Animal with the foot (/) com- 
press^; aiphons (s) elongated, united nearly to the end, plain. Dielr, 8 sp. 
And, Caspian, Azof, Black Sea, and the embouchures of the Wolga, Dniea^ 
Dnjepr, and Don ; burrowing in mud. C. Caspicum (Monodacna, Biohur.) 
bas a single hinge-tooth, and C. trigonoidee (Didacna, £.) rudiments of two 
teeth, llie siphoufd inflection varies in amonnt. 

Di»tr, 200 sp; World- wide; from the sea-shore to 140 fathoms. Oro- 
gariouB on sands and sandy mud. 



Fig. 214. Conocardhun aUforme, SUjr. CarU : Irshuid. (Hus. Ternumt) 


HASiUAXi OF fas aOI^LUBOA. 


Mmiif XJ, SilfirisBL PatigoBiB S. IaUb. ^ 

C« MiUaimm, Sby. (Pioi(H»vdinia, Beyx.) is the type of a small group io 
nhiok the sides fre ooBeentrieally fonwe^ the posterior dope radiitdy 
etvisted ; the ptUtal line ie slightly sinosted. Jiixa—- Chalk; Etwpe; Itkdis. 

CoNOOAKOiUM, Broun. 

Syn, Lychas, Stein. Pleurorhynohns^ Ph. Lantdo*cardittin, Hunster. 

Ijypg, C. Hibemicnm, PI. XIX. £g. 5. C. aliforme, fig. 214. 

eqai^alve trigonal, conical and gaping in fiont, truncated bdiind, 
with a long siphonal tube near the umbones ; anterior elope radiately, pos- 
terior obliquely striated; margins strongly orenulated within; hinge with 
anterior and posterior laminar teeth: ligament external. 

The truncated end has usually been considered anterior, a conclusion 
which seems incompatible with the yertical position and burrowing habits of 
most firee and equivalve sheila : if compared with Jdacna (fig. 218) the 
large gape (a) will be for the foot, and the long tube {*) siphonal. C. Biber~ 
nicum has an expanded keel, like Hemicardium invertum^ The shell-struc- 
tnre is prismatic-cellular, as first pointed out by Sowerby ; but the cells are 
cubical, and much larger than in any of the Jmculadas. In Cardium the 
outer layer is only corrugated or obscurely prismatic-cellular. 

Foml, 80 sp. XJ. Silurian — Carb. N. America, Europe. 

FAMILY X. LuciNXOiE. 

Shell orbicular, free, closed ; hinge-teeth 1 or 2, laterals 1 — 1 or obso- 
lete; interior dull, obliquely furrowed; pallial line simple; muscular im- 
pressions 2, elongated, rugose ; ligament inconspicuous or 8ub-intema].| 

Animcd with mantle-lobes open below, and haying one or two siphonal 
orifices behind ; foot elongated, cylindrical, or strap-shaped {ligulate)^ pro- 
traded at the base of the shell , gills one (or two) on each side, large and 
thick, oyal ; mouth and palpi usually minute. 

The Lueinida are distributed chiefly in the tropical and temperate seas, 
upon sandy and muddy bottoms, from the sea-shore to the greatest habitable 
depths. The shdl consists of two distinct layers. 

Lvcina, Brugui^re. 

Etym» Lueina, a name of Juno. 

Type, L. Fennsylyanioa, FI. XIX. fig. 6. 

orbicular, white; umbones depressed; lunule distinct; marpos 
smooth or minntely orenulated ; ligament oblique, Bemi*internal ; hinge-teeth 
2.2, laterals 1 — 1 and 2—2, or obsolete; muscular impressions rujfose, 
anterior elongated within the pallial line, posterior oblong ; umbonal area 
with an oblique farrow. 

Anmad with the mantle fredy open bdow ; siplumid orifices rimple ; 
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minimi niniite, 1]|^ thia; giUi liag^ oa mk aide, my lavg« and Uiiek; 
foot cyltndneal, pointod, ali|d)>^y hMlBd at tba base. 

Tka foot of £imm« ia dtan twice aa kng at tke animal, but ii umally 
folded back on itself and concealed betweeu the gills ; it is bb^w throQ{du>vt. 
X. lactea (Loripes, PoU.) has a long, contractile anal tube. X. Ugriiut 
(Codakia, Scop.) has the ligament concealed between the valres, it! lateral 
teeth are obsolete. 

IHstr. 70 sp. W. Indies, Norway, Black Sea, K. Zealand ; — ISO foos. 

Fotsil, 200 sp. tJ. Silurian — . U. States — T. del. Fuego ; Europe 
— S. India. 

Sul^ffenut, OyptodoH, Tnrton. L. flexnosa, PI. XIX. fig. 7. Syn. 
Ptychina, Phil. Thyatira» Leach. Clausina (ferruginoaa) JefEr. Shell 
thin, edentulous ; ligament quite internal, oblique, Jnimal with a long anal 
tube. DUtr. Norway — N. Zealand. Fossil, Eocene — . ,TJ. S. Europe. 

CoEBis, Cuvier. 

£fym. doriis, a basket. Type, C. elegans. PI. XIX. fig. 8. 

Syn. Fimbria, Muhl. not Bohadsch. ** Idotaea,” Schnm. 

Shell oval, ventricose, sub-equilateral, concentrically sculptured ; margins 
denticulated within ; hinge-teeth 2, laterals 2, in each valve; pallial line 
simple ; umbonal area with an oblique furrow, muscular impressions round 
and polished ; pedal scars dose to adductors. 

Animal with the mantle open bdow, doubly fringed ; foot long pointed ; 
siphonal opening single, with a long retractile tabular valve ; lips narrow ; 
pdpi rudimentary; gills single on each side, thick, quadrangular, plaited, 
united behind. 

JDistr. 2 sp. India, China, N. Australia, Pacific. 

Foesil, 80 sp. (induding sub-genera). Lias — . U. States, Europe. 

In C, dubia (Semi-corbis) Desh. Eocene, Paris, the lateral teeth are 
obsolete. 

Sub^genera, SpJuera (oorrugata) Shy. Shell globular, concentrioalljr 
furrowed and ohscnrdy radiated ; ligament prominent; margins crenulated; 
hinge-teeth 2.2, obscure ; laterals obsolete. Fossil, Trias — Chalk. Europe. 

P XJnicardiuM, D’Orb. (Mactromya, Ag. part) « Corbula oaidi- ^ 
oides. Shy. Shell thin, oval, ventricose, concentrically striated; ligamental 
plates dongoted ; pallial line simple ; hinge with an obscure tooth, or eden- 
tulous Fossil, 4i0 sp. P Lias — Portlandian. Europe. 

P TANCKEOia, Lycett, 1850. 

Dedicated to Sir Thoa. Tancred, Bt. founder of the Cotteswdda Kij^ 
ralists Club. ^ 

Ese, T. eztensa, L. PI. XXI. fig. 22. Syn. Hettangia, Turqnepi. 

Shell trigonfO, smooth; anterior side usually longest; cardinal teeth 
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2.9, OHM of small i a posterior latenl tooth ia each valve; ligament 
eiiernal; musotdar impreseiotts oval; pallial line simple. 

PohU, 11 sp. lias — Bath Oolite. Bzit. France. 

OiPLODONTA. Broim. 

Diploi, twin, odmia, teeth, i^. Sphmrella, Conrad. 

B. Inpinos ( Venus) Broochi. FI. XIX. fig. 9. 

HheU 8ub>oihicnlar, smooth ; ligament doable, rather long, sub-marginal ; 
hinge-teeth 2.2, of which the anterior in the left valve, and posterior in the 
right, are bifid; mnscnlar impressions polished, anterior elongated. 

Ammal with the mantie-mazgins nearl 7 pl&io, united; pedal opening 
large, ventral ; foot pointed, hollow ; palpi large, free ; gills 2 on each side, 
distinct, the outer oval, inner broadest in front, united behind ; branchial 
oridoc small, simple ; anal larger, with a plain val|p. 

IHstr. 12 W. Indies, Rio, Brit. Medit. Red Sea, W. Africa, India, 
Corea, Australia, California. D. diaphana (Felania Eeclnz) burrows in sand. 

Fosttl, Eocene — . U. States, Europe. ♦ 

? Scacckia^ Philippi, 1844 ; TeUina elliptica, Sc. Shell minute, ovate, 
posterior side shortest ; hinge-teeth 1 or 2, laterals obsolete ; ligament mi- 
nute; cartilage intern^, in an oblong pit. Animal with mantle widely 
open ; siphonal orifice single ; foot compressed, linguiform ; palpi moderate, 
oblong. Dieir, 2 sp. Medit. Foeeil, 1 sp. Plioceue, Sicily. 

P Cj^amium, Philippi, 1845, C. sntareticum, PL XIX. fig. 16. Shell 
oblong, hinge- teeth 2.2; ligament double; cartilage in a triangular groove 
behind the teeth in each valve. Bistr, Patagonia. 

Ungulina, Dandin. 

Eiym, TJnguUna^ like a hoof. Typcy U. oblonga. PI. XIX. fig. 10. 

Shell sub-orbicular ; ligament ver)' short ; epidermis thick, wrinkled^ 
sometimes black; hinge-teetb 2.2 ; mnscnlar impressions long, rugose. 

Animal m\k the mantle open below, fringed; siphonal orifice single; 
foot vermi-form, thickened at the end and perforated, projecting from the 
base of the shell or folded up between the gills ; palpi pointed ; gills 2 on 
each side, unequal, the external narrower, with a free dorsal border, inner 
widest in front. 

Dietr, 4 sp. Senegal, Philippines, excavating winding galleries in coral. 

Ksllia, Turton, 1822. 

Etffm, Named after Mr. O'Xelly of Dublin. 

Spn* Lasea (Leach) Br. 1827* Cyoladina (Adanaonii) Cantr. Boniia 
(sub-orbicolans) PhE. Poronia (rubra) Redos (not Willd.) Eiydna (oyola- 
diformis) Desh. (not Lam.) 

Tffpee^ K. sub-orhioola^. Mont. X. mbra. PI. XIX. fig. 12. 

Shell small, thin, sub-orbicular, closed; beaks small; margins smooth ; 
ligament inteornal, mterrupting the maigin ^ K. ifthorhicularii), or on 
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the thidraned mtrgins ^ K. ntibrn ) ; oerdixial teeth 1 or 2, Isterak ia 
eedi Tolve. 

Animal with the mantle prolonged in front into a nespumtorj eeiifll, either 
complete (in X mtbothicnlarii) or opening into the pedal ilit (in X rubra) ^ 
loot strap-shi^edy grooved ; gillg large, two on each aide, muted posteriorly, 
the external pair narrower and prolonged dorsally j palpi triangular j pos- 
terior siphonal oridoe single, exhalent. 

The lunges of these little shells are subject to variatious, which are not 
constantly associated with the modifications of the mantle-openings. They 
creep about freely, and fix themselves by a bystus at pleasure. 0 rubra 
is found in crevioes of rooks at high-wat^ mark, and often in situations 
only reached by the spray, except at spring-tides ; other species range as 
deep as 200 frns. K, JAjproutii (Chironia) Desh. FI. XIX. fig. 11, was 
obtained, borrowing in JEdstone, from deep-water, at Monterey, Cali- 
fornia. 

Disir. 20 sp. Norway — New Zealand — California. 

Fossil, 20 sp. Eocene — . U. States, Europe. 

Sub^genera, Turtonia (minuta) Hanley. Shell oblong, inequilateral, 
anterior side very short ; ligament concealed between the valves \ hinge-teeth 
2.2. Animal the mantle open in front; foot large, heeled; siphon 
single, slender, elongated, protruded from the long end of the shell. JHsir, 
Greenland, Norway, Brit. In pools and crevices of rooks between tide-mark% 
and in the roots of sea- weeds and corallines. Mr. Thompson obtained them 
from the stomachs of mullets taken on the N.E. coast of Ireland. 

Fythina (Deshayesiana) Hinds. (Myllita, H’Orh. and BecL) ShfM tri- 
gonal, divaricately sculptured ; ^ligament internal ; right valve with 2 lateral 
teeth, left with 1 cardinal and 2 laterals. Hisir, 2 sp. New Ireland, Australia, 
Philippines. Fossil, Eocene — . France. 

Montaouta, Turton. 

Dedicated to Col. George Montagu, the most distinguished of the earlier 
English malacologists. 

Tyye, M. suhstiiata. FI. XIX. fig. 13. 

Shell minute, thin, oblong, anterior side longest; hinge-Ene notched; 
ligament internal, between 2 laminar, diverging teeth (with a minute osaude. 
Lovin). 

Animal with the mantle open in firont; margins simple; ai^onal oiifiee 
single ; foot large and broad, grooved. 

The Monlaeutof moor themselves by a byssns, or widh fruely ; Jf. iwd* 
ibriaia has only been found attached to the spines of the purple hoKrt-m?dNbl 
(Spalangus yutfureus) in 6-- 90 frns. M. bidentaba burrows in Urn imlvus 
of dead oyst^-sheUs* 

IHstr. 3 sp. D. S. Norway, Brit. Jlgean. FohU, 2 sp. Mmoene IMt 



MAKUiX OF TfiS KOLLU6CA. 


1990 

Lepton, Tarton. 

Mym. Lepton^ a minnte piece of money (from leptos, thin). 

Spn, ? Solecardia (ebnrnea) Conrad, L. California. 

Tppct L. squamosnm. PL XIX. fig. 14. Fig. 216. 

Shell sub-orhicnJar, compressed, smooth, or shagreened, a little opened at 
the ends and longest behind ; hinge>teeth 0.1 or 1.1. in firont of an angular 
cartilage notch; lateral teeth 2.2 and 1.1. 

Animal with the mantle (m) open in 
front, extending beyond the shell, and 
bearing^ a fringe of filaments, of which 
one in front is very large ; siphon 
{«) single ; giUs 2 on each side, separate; 
foot if) thick, tapering, heeled and 
grooved, forming a sole or creeping disk. 

{Alder) Fig. 215. Lepton , 

Distr, 8 sp. U. S. Brit. Spain. Laminariau and CoraUine Zones. 

FossUt Miocene — . U. S. Brit. 

Galeomma, Turton. 

Syn, Hiatella, Costa (not Baud.) ; *Parthenopea, Scacchi (not Fabr.) 

Typey G. Turtoni, PI. XIX. fig. 15. {OaleCy weasel, ommay eye.) 

Shell thin, oval, equilateral, gaping widely below ; invested with a thick, 
fibrous epidermis ; beis minute; ligament internal; teeth 0.1. 

Animal with the mantle-lobes united behind and pierced with 1 siphonal 
orifice, margins double, the inner with a row of eye-like tubercles ; gills 
large, sub-equal, united behind; lips large, palpi lanceolate, plaited; foot 
long compressed, with a narrow fiat sole. 

The Oaleomma spins a byssus, but breaks from its mooring at will and 
creeps about like a snail, spreading out its valves nearly flat. {Clarke) 

Distr, S sp. Brit. Medit. Mauritius, Pacific. 

Fossily Pliocene — . Sicily. 

FAMILY XI. Cycladidje. 

Shell sub-brbicular, closed ; ligament external ; epidermis thick, homy ; 
umbones of aged shells eroded ; hinge with cardinal and lateral teeth ; paUial 
line simple, or with a very small inflection. 

Animal with mantle open in front, margins plain ; siphons (1 or 2) more 
or less united, orifices usually plain; gills 2 on each side, large unequal, 
united posteriori/ ; palpi lanceolate : foot large, tongue-shaped. 

All the sheHs this family were formerly included in the genus Cyclas, 
a name now retained for the small species inhabiting the rivers of the norili 
temperate zone ; the Cyrenm are found in wanner regions, on the shores of 
creeks and in brackish water, where they are gregarious, burying vertically 
in the mud, and often associated with members of marine genera. 
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Ctclas, Brngoilre. 

Kuklai, orl>ictilar. Type, C. Cornea. FI. XIX. fig. 17- 

Syn, Sphffiiiam, Scop. Fism, Mnhlf. (not L.) HoecoKtun, Link. 

Shell thin, Tentricose, nearly equilateral; cardinal teeth 2.1, minute, 
laterals 1—1:2— 2, elongated, compressed. 

Animal ovo>viviparou8 ; siphons partly united, anal shortest, orifices 
plain; gills very large, the outer smaUest, with a dorsal fiap; palpi small 
and pointed. 

The fry of Cyclas are hatched in the internal branchise, thqr are few in 
number and very unequal in size ; a full-grown C. cornea has about 6 in 
each gill ; the largest being to i the length of the parent. The young 
Cyclades and Pisidia are very active, climbing about submerged plants and 
often suspending themselvm by byssal threads ; the striated gills and pulsat* 
iug heart are easily seen through the shell. 



Fig 216. Piiidium amnicum^ -f-. with its foot protruded. 

Sub-genus, Pisidlvm, Pfr. P. amnicum, PI. XIX. %. 18. Shell ine- 
quilateral, anterior side longest; teeth stronger than in Cyclas, Animal 
with a single, small, excurrent siphon; branchial and pedal orifices confiuent, 
Disir. 30 sp. XJ. States, S. America, Greenland, Norway, Sicily, Algeria, 
Cape, India, Caspian. 

FossU, 35 sp. Wealden — . Europe. 


CroENA, Lamarck. 

Btym, OyrenCt a nymph. TypCy C. cyprinoides, PI. XIX. fig. 20. 

Shell oval, strong, covered with thick, rough epidermis; ligament thick 
and prominent; hinge-teeth 8.3, laterals 1—1 in each valve; pallial line 
slightly siuuated. 

Animal (of type) with the mantle o^>en in front and below, margins 
plain; siphons short, orifices fringed; gills unequal, square in front, plaited, 
inner lamina free at base ; palpi lanceolate ; foot strong, tongue-shaped. 

Section, Corbicula, Muhlf. C. consohrina, PI. XIX. fig. 21. Shldl 
orbicular, concentrically farrowed, epidermis polished; lateral teeth elon- 
gated, striated across. 

Distr, 25 sp. Tropical America (eastern) ; Egypt, India, China, Anstralia, 
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Paoifie Ids. In the mud of rivers^ and in mangrove swamps, usually near 
the coast. C. consobrina ranges from Egypt to Cashmere and China, and 
is found fossil in the Pliocene formations of England,’" Belgium and Sicily. 

Fotsilf 70 sp. Wealden — . Europe, U. States. 

? Cteenoidbs, Joannis. 

Syn. Cyrenella, Desh. C. Bupontii, PI. XIX. fig. 19. 

SAell orbicular, ventrioose, thin, eroded at the beaks ; epidermis dark 
olive; ligament external, prominent, elongated; cardinal teeth 8:2, the 
central tooth of the right valve bifid ; muscular impressions long, narrow ; 
pallial line simple. 

Animal with the mantle open in front and below, margin simple, siphons 
short, united; palpi moderate, narrow; gills veir unequal, narrow, united 
behind ; foot cylindrical elongated. 

Bwfr. 1 sp. R. Senegal. The marine sp. are Diplodonta. 

FAMILY XII. Ctpbinidj:. 

Shell regular, equivalve, oval or elongated ; valves close, solid ; epider- 
mis thick and dark; ligament external, conspicuous; cardinal teeth 1 — 8 in 
each valve, and usually a posterior lateral tooth ; pedal scars close to, or 
confluent with the adductors ; pallial line simple. 

Animal with the mantle-lobes united posteriorly by a curtain, pierced 
with two siphonal orifices ; foot thick, tongue-shaped ; gills 2 on each side, 
large, unequal, united behind, forming a complete partition ; palpi moderate, 
lanceolate. 

One half the genera of this family are extinct, and the rest (excepting 
dfce) were more abundant in form^ periods than at the present time. 
Cyprina and Astarte are boreal forms ; dree and Cardita abound in the 
Southern seas. 

CYPEiNa, Lamarck. 

Stym, Kuprinos (from Kupris) related to Venus. 

Type, C. islandica, PI. XIX. fig. 22. Syn. Arctica, Schum. 

^ell oval, large and strong, with usually an oblique line or angle on 
the posterior side ef each valve ; epidermis thick and dark ; ligament pro- 
minent; umbones oblique; no lunule; cardinal teeth 2:2, laterals 0 — 1, 
1 — 0 ; muscular impressions oval, polished ; pallial sinus obsolete. 

Animal with the mantle open in front and below, margins plain ; siphonal 
orifices close together, fringed, slightly projecting ; outer gills semilunar, 
inner truncated in front. 

The ])rinoipal hinge-tooth in the right valve of Cyprina represents the 

* Assotlated with the bones of EUpheu meridionalii, Mhinoceros lepiorkinw, 
Moitodon Atvemeneii, ffippepoiamtu major, fee. 
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Bcooud ud tliird in Fenus stid Cythem; the seoo&d tooth of the left valve 
if oonfeqaently obsolete. 

JDutr. C. Itlandka ranges from Greenland and the XT. S. to the ley Sea» 
Norway, and England ; in 5 — 80 fm. waters It occurs fossil in Sicily and 
Piedmont, bnt not alive in the Medit. 

Foitilt 90 Bp. (D'Orb.) Muschelkanc — . Europe* 

CiBOB, Schumacher. 

Btym. In Greek myth, a celebrated enchantress. 

Ear. C. corrngata, PI. XX. fig. 2. Paphia (undnlata) Lam,* 

Shell sub-orbicular, compressed, thick, often sculptured with diverging 
strise; nmbones flat; lunule distinct; ligament nearly concealed; margins 
smooth; hinge-teeth 8:3; laterals obscure; pallial line entire. 

Animal (of C. minima) with the mantle open, margins denticulate, 
siphonal orifices close together, scarcely projecting, fringed; foot large, 
heeled ; palpi long and narrow. Ranges from 8 — 60 fins. (Forbes.) 

Listr, 37 sp. Australia, India, Red Sea, Canaries, Brit. 

Astaute, Sowerby, 1816. 

Syn. Crassina, Lam. Tridonta, Schnm. Goodallia, Turton. 

Bx. A. sulcata, PI. XX. fig. 1. {Astartet the Syrian Venus.) 

Shell sub-orbicular, compressed, thick, smooth or concentrically fur- 
rowed; lunule impressed; ligament c^itemal; epidermis dark: hinge-teeth 
2:2, the anterior tooth of the nght valve large and thick ; anterior pedal 
scar distinct ; pallial line simple. 

Animal with mantle open ; margins plain or slightly fringed ; siphonal 
orifices simple; foot moderate, tongue-shaped; lips large, palpi lanceolate ; 
gills nearly equal, united behind, and attached to the siphonal band. 

Bisir. 14 ap. Behrings Sea, Wellington Channel, Kora Sea, Ochotsk, 
U. S. Norway, Brit. Canaries, .^gean (80—112 fins.) 

FomU 200 sp. (D’Orb.) Lias — . N. and S. America, Europe, Thibet. 

? Digitaria, Wood ; Tellina digitaria, L. Medit, Foesilf Crag, Brit. 

Cbassatella, Lamarck. 

Syn. Ptychomya, Ag. Paphia (Lam. part) Roissy. 

Type, C. ponderosa, PI. XXI. fig. 4. Etym, Croesus thick. 

Shell solid, ventricose, attenuated behind, smooth or concentrically fur- 
rowed ; lunule distinct; ligament internal; margin smooth or dentioulated ; 

• This name was employed by Bolten, in 1798, for sp. of Teneriim, and by 
Lamarck, in 1801, for Venus dtvaricata, Chemn. (« Circe divaricate amt OrsessteUs 
eontraria) and Meeoiema glabratum. In 1898, Fabriciua adopted the name for a 
group of butterflies, in which sense it is now widely employed, having beennban- 
doned by Liunarck in his later works, and by all suooetding malaodagltta. 
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pallUl line simple ; lunge-teeth 1:2, striated, in front of cartilage pit ; lateral 
teeth 0~1, 1 — 0 ; adductor impressions deep, rounded ; pedal small, distinct. 

Animal with mantle-lobes united only by the branchisi septum ; inhalent 
margins cirrated; foot moderate, comprised, triangular grooved; gills 
smooth, unequal, outer semi-lunar, inner widest in front ; palpi triangular. 

IMr, 80 sp. Australia, N. Zealand, Philippines, In^a, W. Africa, 
Canaries, Brazil. 

Fofri/, 50 sp. Neocomian — . Patagonia, U. S. Europe. 

IsoOABDiA, Lam. Heart-cockle. 

Miym. hot, like, cardia^ the heart. Type, I. cor. PL XX. fig. 8. 

Syn, Glossus, Poli ; Bucardium, Muhlfeldt ; Pecchiolia, Menegbini. 

^ell cordate, ventricose; umbones distant, snb-spiral ; ligament ezter* 
nal; hinge-teeth 2:2; laterals 1 — 1 in each valve, the anterior sometimes 
obsolete. 

Animal with the mantle open in front ; foot triangular, pointed, com- 
pressed ; siphonal orifices close together, fringed ; palpi long and narrow , 
gills veiy large, nearly equal. 



Fig. 217. Isocardia cor. 

The heart-cockle burrows in sand, by means of its foot (/), leaving only 
the siphonal openings exposed. {JBidwer,) 

IHttr, 5 sp. Brit. Medit. China, Japan. 

Fostil, 70 sp. Trias — . U. S. Europe, S. India. 

The Isocardia-shaped fossils of the old rocks belong to the genera Car- 
dumarpha vcAJbo^arca; many of those in the Oolites to Ceromya, Casts 
of true Isocardia have only two transverse dental folds between the beaks, 
and no longitudinal farrows. 

Ctpbioaidia, Lam. 

Ek, C. obasa, PI XX. fig. 4. /%ii. Traperinm, Humph. liMtina, Sch. 


OONOHIFBEA. 


SOI 


SheU obloBg, with an oblique posterior ridge; amboaes anterior de- 
pressed; ligament external, in deep and narrow grooves; cardinal teeth 2:2, 
laterals 1— *1 in each valve, sometimes obsenre ; muscular impressions oval, 
(of two elements) ; pallial line simple. 

Animal (of C. solenoides) with mantle-lobes united, cirrated bdund; 
pedal opening moderate; foot small, compressed, with a large byssal pore 
near the heel ; siphons short, conical, unequal, cirrated externally ; oriiloes 
fringed ; palpi small ; gills unequal, the outer narrower and shorter, deeply 
lamellated, united posteriorly, the inner prolonged between the palpi. 

DUtr. 18 sp. Bed Sea, India, Australia. In crevices of rook and coral. 

Fossil, 60 sp. L. Silurian — . N. America, Europe. 

? Sub-genera. Coralliopkagat Bl. C. coralliophaga, Lam. Shell long, 
cylindrical, thin, slightly gaping behind; hinge-teeth 2:2, and a laminar 
posterior tooth ; pallial line with a wide and shallow sinus. Distr, 2 sp. 
Medit. in the barrows of the Lithodomus ; sometimes two or three dead 
shells are found one within the other, besides the original owner of the cell. 

? Cgpricardites, Conrad (part). An. Geol. Rep. 1841. (Saiiguinolites, 
M‘Coy). Employed for Cypricardia-shaped shells of the paUeoEoic rocks; 
some of them are more nearly related to Modiola (v. Modiolopsis, p. 266) 
but they bear no resemblance to Sanguinolaria. 

Pleueophoeus, King, 1848. 

Tgpe, P. costatus. Brown. Permian, England, (Pal Trans. 1860. 
PI XV. fig. 13—20.) 

PCleidophoruSjHaU (cast only). Unionites, Wissm. P Meeonia, Dana. 

Shell oblbng ; dorsal area defined by a line, or keel ; umbones anterior, 
depressed ; hinge-teeth 2.2 ; laterals 1.1 ; elongated posterior ; anterior ad- 
ductor impression deep, with a small pedal scar close to it, and bounded pos- 
teriorly by a strong rib from the hinge ; pallial line simple 

Fossil, L. Silurian — Trias. U. States ; Europe, N. S. Wales, Tasmania. 

? Cabdilia, Deshayes. 

Tgpe, C. semisulcata, PI. XYIII. fig. 18. Sgn, Hemicyclonosta, Desh. 

Shell oblong, ventricose, cordate ; beaks promiuent, sub-spiral ; hinge with 
a small tooth and dental pit in each valve ; ligament partly internal con- 
tained in a spoon-shaped inflection ; anterior muscular scar long, with a 
pedal scar above ; posterior adductor impression on a prominent sub-spiral 
plate ; pallial line simple. 

Distr, 2 sp. Chinese Sea; Moluccas. 

FossU, 2 sp. Eocene — . Prance, Piedmont. 

Msoalobon, J. Sowerby. 

!fype, M. cucuUatuB, PI. XIX. fig. 19. (Megas, large, odoui, tooth,) 

Shell oblong, smootA or keeled; ligament external ; hinge-teeth 1;2, thick ; 
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latenk 1.1, posterior; anterior adioctor impression deep, with a raised 
margin ; and a small pedal scar behind it. ^ 

in. the typical species the beaks are snb-spiral, the lateral teeth obseore, 
and the posterior adductors bounded by prominent ridges. 

Foisil, 14 sp. TJ. Silurian — Devonian; U. States, Europe. 

Suh^genera, ? Ooldfustia (nauliloides) Castlenau. Umbones spiral; 
anterior side concentrically furrowed; posterior side with two oblique ridges. 
FoiHli Silurian, U. States. 

Megaloma (Canadensis) Hall, 1852. D. Silurian, Canada. Umbones 
very thick, hinge-teeth rugged, almost obliterated with age ; posterior lateral 
teeth 1.1 ; no muscular ridges. 

Pachtdomus (Morris) J. Sowerby. 

Etgm. P<ichu3t thick, domos, house. Sgn. Astartila, Dana. 

? Cleobis (grandis) Dana. ? Pyramus (ellipticus) D. = Notomys, M*Coy. 

Tgpe, P. globosus (Megadesmus) J. Sby. in Mitchell’s Australia. 

Shell oval, ventricose, very thick; ligament large, external; lunette 
more or less distinct; hinge-line sunk; teeth 1 or 2 (P) in each valve; 
adductor impressions deep, anterior pedal scar distinct; pallial line broad 
and simple, or with a very shallow sinus. 

Fossilf 6 sp. Devonian ? N. S. Wales, Tasmania. 

Pachtsisma, Morris and Lycett. 

Mgm, PachuSt thick, ereismat support. 

Tgpct P. grande, M. and L. Great Oolite (Bathonian) Minchinhampton. 

Shell cordate, with large sub-spiral beaks , valves very thick near the 
umbones, obliquely keeled ; hinge with one thick conical tooth (behind the 
dental pit, in the right valve), a small lateral tooth close to the deep and oval 
anterior adductor, and a posterior lateral-tooth (or muscular lamina P) ; liga- 
mental plates short and deep. 


Opis, Defrance. 

Eje, 0. Innulata^ PL XIX. fig. 24. {OptSf a name of Artemis.) 

SJiell strong, ventricose, cordiform, obliquely keeled ; beaks prominent, 
incurved or sub-spiral ; cardinal teeth l.I ; lunule distinct. 

PosiUt 42 sp. Trias — Chalk. Europe. 

Cabdinu, Agassiz. 

Btgm, Cardthinit, a hinge. Tg^e, C. Listeri, PI. XIX. fig. 28. 

Sgn. Thalassides, Berger 1838 (no descr.) Sinemuria, Christol. Pachy- 
odon, Stutch. (not Meyer nor Schum.) Pronoe, Ag. 

Shell oval or oblong, attenuated posteriorlyi compressed, strong, not 
pearly, marked by lines of growth; ligament external; cardinal teeth ob- 
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scare, laterals 1 — 0, 0 — 1, remote, prominent ; adductor impressions deep 
pallii) line simple. ^ 

' Fostilt 20 sp. Lias — . Inf. Oolite, Europe ; along with marine shells. 

Sub-genui P Anthracoeiay King, 1844 ; Unio sub-constrictus. Shy. 

U. Sil. — Garb. 40 sp. They occur in the valuable layers of clay-ironstone 
called ** mussel-bands,’* associated with Nautiliy Diteinay &c. In Derbyshire* 
the mussel-baud is wrought, like marble, into vases. 

? MtocoNCHA, J. Sowerby. 

Typey M. crassa, PI. XIX. tig. 25. {biya, mussel, conchUy shell.) 

Shell oblong, thick, with nearly terminal depressed nmboues ; ligament 
external, supported by long narrow oppressed plates ; hinge thick, with an 
oblique tooth in the right valve ; anterior muscular impression round and 
deep, with a small pedal scar behind it ; posterior .impression large, single ; 
pallial line simple. 

This shell, which is not nacreous inside, is distinguished from any of the 
Jdytilida by the form of its ligamental plates and museiilar impressions ; the 
hinge-tooth is usually overgrown and nearly obliterated by the hinge -margin 
as ill aged examples of Cardita orbicularis aud Cypricardia veUicata, 

Fossil y 26 sp. Permian — Miocene. (D’Orb.) Europe. 

Sub ’yen us. ? Hippopodiim (ponderosum, Sby.) Coneybcarc. Lias, Europe. 
Shell oblong, thick, vcntricosc ; umbdhes large ; ligament external ; ventral 
margin sinuated; hinge with one thick, oblique tooth in each valve, some- 
times nearly obsolete; pnllial line simple; anterior muscular scar deep. 
This shell appears to be a ponderous form of Cypricardia or Cardita ; it is a 
characteristic fossil of the English Lias, but only very aged examples have 
been found. 

Caedita, Brugui^re. 

Syn. Mytilicardia and Cardiocardita, (ajar) Bl. Arcinella, Oken. 

TypCy C. calyculata, PI. XX. fig. 6. Flym. Cardin y the heart. 

Shell oblong, radiatcly ribbed; ligament external; margins toothed; 
hinge- teeth 1:2, aud an elongated posterior tooth; pallial lino simple; 
anterior pedal scar close to adductor. 

Animal with the mantle lobes free, except between the siphonal orifices ; 
branchial margin with conspicuous cirri; foot rounded and grooved, spinning 
a byssus ; labial palpi short, triangular, plaited ; gills rounded in front, taper- 
ing behind aud united together, the outer pair narrowest. 

C, pectunculuSy Brug. {MyiUicardtay Bl.) has an anterior tooth. C. eon- 
eameratay Brug. found at the Cape, has a remarkable cup-like infiection of the 
ventral margin of each valve. 

Sub-genus. Vencricardia, Lam. V. ajar, PL XX. fig. 6. Shell cordate, 
ventricose; hinge without lateral teeth. Animal locomotive, with a skkle- 
shaped foot like the cockles. 

P 
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IHatr, 50 sp. Chieflj in tropicid seas, on rocky bottoms and in shallow 
water ; the Venericardia on coarse sand and sandy mad. W. Indies, U. S. 
W. AiHca, Medit. Red Sea, India, China, Australia, New Zealand, P^fie, 
W. America. C, borealis ^ Conrad, inhabits the sea of Ochotsk \ C, abyssicohf 
Hinds, ranges to 100 fins. } C. equamoea^ to 150 fms. 

• Foisil, 100 sp, Trias — . U. S. Patagonia, Eorope, S. India. 

P VEitTiconDiA, Searles Wood, 1844. 

Syn. Hippagns, Philippi, not Lea. {Verticordia, a name of Venus.) 

Type, V. cardiiformis (Wood, in Sby. Min. Con.) PI. XVII. fig. 26. 

Shell sub-orbicular, with radiating ribs ; beaks sub-spiral ; margins den- 
ticulated; interior brilliantly pearly ; right valve with 1 prominent cardinal 
tooth ; adductor scars 2, faint ; pallial line simple ; ligament internal, ob- 
lique ; epidermis dark brjwn. 

Distr. 2 sp. China Sea (Adams).* Medit. ? (Forbes.) 

Fossil, 2 sp. Miocene — , Brit. Sicily. 

Hippagus isocardioides, Lea, 1833, Eocene, Alabama: is edentulous. 

SECTION b, SlNU-PALLIALIA. 

Respiratory siphons long ; pallial line sinuated, 

• FAMILY Xm Veneridjs. 

Shell regular, closed, sub-orbicular or oblong ; ligament external ; hinge 
with usually 3 diverging teeth in each valve; muscular impressions oval, 
polished ; pallial line sinuated. 

Animal free, locomotive, rarely byssiferous or burrowing ; mantle with 
a rather large anterior opening ; siphons unequal, united more or less ; foot 
linguiform, compressed, sometimes grooved; palpi moderate, triangular, 
pointed ; branchiae large, sub-quadrate, united posteriorly. 

The shells of this tribe are remarkable for the elegance of their forms 
and colours; they are frequently ornamented with chevron-shaped lines, 
their texture is very hard, all traces of structure being usually obliterated. 
The Vefterida appeared- first in the Oolitic period, and have attained their 
greatest development at the present time ; they are found in all seas, but 
most abundantly in the tropics. 


Venus, L. 

Syn. Merceneria, Antigone and Anomalocardia (flexuosa) Sohum. Chione, 
Megerle (not Scop,) Erycdna (cardioides) Lam. 1818. 

Type, V. paphia, L. PI. XX. fig. 7. 

Shell thick, ovate, smooth, sulcated or cancellated ; margins minutely 
crenulated; cardinal teeth 8^8; pallial sinus small, angular; ligament 
prominent ; lunule distinct. 
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Animal with mantle-xnargins Msged; nphonB unequal, more or leas 
separate; branchial orifice sometimes doubly IHuged, the outer pinnate; 
anal orifice with a simple fringe and tabular valve ; foot tongne-shaped ; palpi 
small, lanceolate. 

r. texWitt and other elongated species, have a deep pallial sinus ; V. 
gemma (Totten) has a very deep angular sinus, like AHemie ; V. reticulata 
has bifid teeth, like Tapes; V, tridaenoidee, a fossil of the U. States, has 
massive valves, ribbed like the clam-shell. The N. American Indians used 
to make coinage {mampum) of the sea-worn fragments of Venus mercenaria, 
by perforating and stringing them on leather thongs. 

Distr. 176 sp. World-wide. Low- water — 140 fathoms. V. astaar- 
ioides, Behrings’ Sea. T. verrucosa^ Brit. Medit. Senegal, Cape, Red Sea; 
Australia ? 

Fossil, 160 sp. Oolites — . Patagonia, XT. S. Europe, India. 

P Volupia rugosa, (Defrance, 1829.) Shell minute, Ibocardia-shaped, 
concentrically ribbed, with a large luuule. Eocene, Hauteville. 

SaxidoMus (Nuttalli) Conrad. Oval, solid, with tumid nmbones ; lunnle, 
0 ; teeth 3 — 4, unequal, the central bifid ; pallial sinus large. Distr, 8 sp. 
India, Australia, W. America. 

CvTHEBBA, Lam. 

Etym, Cgikerea, fixtm Cythcra, an Aegean Island. 

Syn, Meretrix, Gray. Dione, Megerle. 

Examples, C. dione, PI. XX. fig. 8. C. chione, fig. 14, p. 26. 

Shell like Venus ; margins simple ; hinge with 8 cardinal teeth and an 
anterior tooth beneath the lunule ; pallial sinus moderate, angular. 

Animal with plain mantle-margins ; siphons united half-way. 

Distr, Same as Venus, Recent 1 13 sp. Fossil, 80 sp. 

Meboe, Schum. 

Etym, Meroe, an island of the Nile. 

Syn. Cuneus (part) Megerle (not Da Costa). Sunetta, Link. 

Type, M. picta (= Venus Meroe, L. Donaz, Desh.) PI. XX< fig. 9. 

Shell oval, compressed ; anterior aide rather longest ; hinge with 8 car- 
dinal teeth, and a long narrow anterior tooth ; lunule lanceolate ; ligament 
in a deep escutcheon. 

Distr. 10 sp. Senegal, India, Japan, Australia. 

Trioona, Muhlfeldt. 

Etym. Trigdnos, theee cornered. Type, T. triple, PI. XX. fig. 10. 

Shell trigonal, wedge-shaped, sub-equilateral ; ligament short, prominent ; 
cardinal teeth 3—4, anterior f remote ; pallial sinus rounded, horizontal. 

Distr. 28 sp. W. Indies, Medit, Senegal, Cape, India, W. Ammeu. 

Fossil, Miocene Bordeanx. 

T. crassatelloides attains a diameter of 5 inches and is very ponderous. 

P 2 
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Sui^genust Grateloupia^ Desin. O. irregularis, PI. XX. fig. 11. 

Shell sub-equilateral, rounded in firont, attenuated behind; hinge with 1 
anterior tooth, 8 cardinal teeth and scTeral small posterior teeth ; pallial 
sinns deep, oblique. FoeeU, 4 sp. Eocene — Miocene. U. States, France. 

Aetemis, Poli. 

Etym. Jrfemist in Greek myth. Diana. 

A. exoleta, PI. XX. fig. 13. (Syn. Dosinia, Scopoli.) 

Shell orbicular, compressed, concentrically striated, pale ; ligament sunk , 
lunuledeep; hinge like Cyiherea; margins even; pallial sinus deep, angular, 
ascending. 

Animal with a largo hatchet-shaped foot, projecting from the ventral 
margin of the shell ; mantle-margins slightly plaited ; siphons united to their 
ends ; orifices simple ; palpi narrow. . 

lEstr, 85 sp. Boreal — Tropical seas; low- water — 80 fins. 

Fossili 8 sp. Miocene — . U. States, Europe, S. India. 

Sub-genera. Oyclinay Desh. V. Sinensis, Chemn. Orbicular, ventricose, 
margins crenulated, no lunule, sinus deep and angular. Distr. 10 sp. 
Senegal, India, China, Japan. W. America. Fossil, 1 sp. Miocene, Bor- 
deaux. 

Clemeniia (papyracea) Gray. Thin, oval, white; ligament semi-internal; 
posterior teeth bifid, sinus deep and angular. Animal with long, united 
siphons, aud a large crescentic foot, similar to Artemis, Distr. 3 sp. 
Australia, Philippines. 


Ltjcinopsis, Forbes. 

Syn. Dosinia, Gray, 1847 (not Scop.) Mysia, Gray, 1851 (not Leach). 
Cyclina, Gray, 1853 (not Desh.) 

Type, Venus nndata. Pennant, PI. XX. fig. 18. {Lucina, and opsis, like.) 

Shell lenticular, rather thin ; right valve with 2 laminar, diverging teeth, 
lefi: with 8 teeth, the central bifid: muscular impressions oval, x>olished; 
pallial sinus veiy deep, ascending. 

Animal with mantle-margins plain; pedal opening contracted; foot 
pointed, basal ; siphons longer than the shell, separate, divergent, with firinged 
orifices. (Clark.) 

Distr. 1 sp. Norway, Brit. Fossil, 3 sp. Miocene. Brit. Belgium. 

Tapes, Muhlfeldt. 

Sgn. Paphia, Bolten, 1798. PuUastra, G. Shy. 

Example, T. pullastra, PL XX. fig. 14. {Tapes, tapestry.) 

Shell oblong, umbones anterior, margins smooth ; teeth 3 in each valve, 
more or less bifid ; pallial sinus deep, rounded. 

Animal spinning a byssus ; foot thick, lanceolate, grooved ; mantle plain 
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or finely fringefi; freely open in front; siphons moderate, separate half-way 
or throughout, orifices fhnged, anal cirri simple, bitinchial ramose ; palpi 
long, triangular. 

Dittr, 78 sp. Norway, Brit. Black Sea, Senegal, Brazil, India, China, 
New Zealand. Low-water—lOO fms. (Beechey). 

Miocene — . Brit. France, Belgium, Italy. 

The animal is eaten on the continental coasts ; it buries in the sand at 
low-water or hides in the crevices of rocks, and roots of sea-weed. 

Veneeupis, Lamarck. 

Etytn, Venus, and rupes^ a rock. Syn. Oastrana, Sebum. 

Example, V. exotica, PI. XX. fig. 15. 

Shell oblong, a little gaping posteriorly, radiatcly striated and ornamented 
with concentric lamell® ; three small teeth in each valve, one of them bifid ; 
pallial sinus moderately deep, angular. 

Animal with the mantle closed in front, pedal opening moderate ; siphons 
united half-way, anal with a simple fringe and tubular valve, branchial 
siphon doubly fringed, inner cirri branching ; palpi small and pointed. 

Bistr. 19 sp. Brit. — Crimea ; Canaries ; India, Tasmania ; Kamts- 
chatka. Behring’s Sea — Peru. In crevices of rocks. 

Fossil, Miocene — . U. States, Europe. 

Petrioola, Lamarck. 

Ftijm. Fetra, stone, colo, to inhabit. 

Spn, Rupellaria, Bellevue ; Choristodon, Jonas ; Naranio, Gray. 

Tppe, P. lithophaga, PI. XX. fig. 16. P. pholadiformis, PI. XX. fig. 17. 

Shell oval or elongated, thin, riunid, anterior side short ; hinge with 3 
teeth in each valve, the external often obsolete ; pallial sinus deep. 

Animal with the mantle closed in front, much thickened and recurved 
over the edges of the shell ; pedal opening small ; foot small, pointed, lanceo- 
late ; siphons partially separate, orifices fringed, anal with a valve and simple 
cirri, branchial cirri pinnate ; palpi small, triangular. 

Bistr. 30 sp. U. S. France, Red Sea, India, New Zealand, Pacific, W. 
America (Sitka — Peru). Burrows in limestone and mud. 

Fossil, 12 sp. Eocene — . U. S. Europe. 

Glaucomya, (Bronu) Gray. 

Syn» Glauconome, Gray 1829 (not Goldfuss 1826). 

Tppe, G. Sinensis, PI. XX. fig. 18. {Glaucos sea-green, mya mussel.) 

Shell oblong, thin ; epidermis dark, greenish ; ligament external ; hinge 
with 3 teeth in each valve, one of them bifid ; pallial sinus very deep and 
angular. 

Animal with a rather small, linguiform foot ; pedal opening moderate ; 
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siphons very long, united, projecting far into the branchial cavity when 
retracted, their ends separate and diverging ; palpi large, sickle-shaped ; gills 
long, rounded in front, the outer shortest. 

Diitr, 11 sp. Embouchures of rivers; China, Philippines, Borneo, India. 

FAMILY XV. Macteid^. 

Shell cquivalve, trigonal, close, or slightly gaping ; ligament (cartilage) 
internal, contained in a deep triangular pit ; epidermis thick ; hinge with 2 
diverging cardinal teeth, and usually with anterior and posterior laterals ; 
pallia! sinus short, rounded. 

Animal with the mantle more or less open in front; siphonal tubes 
united, orifices fringed; foot compressed; gills not prolonged into the 
branchial siphon. 

Sections of the shell exhibit an indistinct cellular layer on the external 
surface and a distinct inner layer of elongated cells. {Carpenter) 

Mactea, L. 

Etym. Madras a kneading trough. Syn. Trigonella, Da Costa (not L.) 
Schizodesma (Spenglcri), Spisula (solida), Mulinia (lateralis) Gray. 

Type^ M. stultorum, Pi. XXL fig. 1. 

Shell nearly equilateral ; anterior hinge tooth A-shaped, with sometimes 
a small laminar tooth close to it ; lateral teeth doubled in the right valve. 

Animal with the mantle open as far as the siphons, its margins fringed i 
siphons united, fringed with simple cirri, anal orifice with a tubular valve ; 
foot large, lingniform, heeled; ptdpi triangular, long and pointed; outer gills 
shortest. 

The Mactras inhabit sandy coasts, where they bury just beneath the sur- 
face; the foot can be stretched out considerably, and moved about like a 
finger, it is also used for leaping. They are eaten by the star-fishes and 
whelks, and in the I. of Arrau 31. sablruncata is collected at low’water to 
feed pigs. {Alder.) 

IHetr. 60 sp. All seas, especially within the tropics j — 86 fms. 

Fossil, 80 sp. lias — . U. States, Europe, India. 

? Sub-yenus. Sotoerbya, D’Orb. S. crassa, Oxfordian, France. Carti- 
lage, pit simply grooved ; lateral teeth very large. 

Gnathodon, Gray. 

Etym Qnathos a jaw-bone, odous a tooth. Syn. Bangia, Desm. 

Type, G. cuneatus, PI. XXL fig. 2. 

Shell oval, ventricose; valves thick, smooth, eroded; epidermis olive; 
cartilage-pit central; hinge teeth f; laterals doubled in the right valve, 
elongated, striated transversely; paUial sinus moderate. 

Animal with the mantle freely open in front ; ^margins plain; siphons 
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short, partly united; foot very thick, tongue-shaped, pointed; gills unequal > 
the outer short and narrow ; i)alpi large, triangular, i>oiuted. 

DUir, 1 8p» N. Orleans (3 other sp. P Maaatlan, California; Moreton 
B. Australia. Petit.) 

Foseil^ 1 sp. Miocene — . Petersburg, Virginia. 

0. cuneatue was formerly eaten by the Indians. At Mobile, on the Gulf 
of Mexico, it is found in colonies along with Cyrena Caroiineneis, burying 
2 inches deep in banks of mud ; the water is only brackish, though there is a 
tide of 3 feet. Banks of dead shells, 3 or 4 feet thick, are found 20 miles 
inland : Mobile is built on one of these shell-banks. The road &om Kew 
Orleans to Lake Font-chartrain (6 miles) is made of Guathodon shflls pro- 
cured from the east end of the lake, where there is a mound of them a mile 
long, 15 feet high, and 20 — 60 yards wide ; in some places it is 20 feet 
above the level of the lake. {Lyell.) 

Lutrabia, Lamarck. Otter's-sbeU. 

Type^ L. oblonga, Gmcl. PI. XXI. fig. 8. (« L solenoides, Tjam.) 

Shell oblong, gaping at both ends ; cartilage-plate prominent, with 1 or 
2 small teeth in front of it, in each valve ; pallial sinus deep, horizontal. 

Animal with closed mantle-lobes ; pedal opening moderate ; foot rather 
large, compressed ; siphons united, elongated, invested with epidermis ; palpi 
rather narrow, their margins plain ; gills tapering to the mouth. 

Dietr. 18 sp. U. States, Brazil, Brit. Medit. Senegal, Cape, India, N. 
Zealand, Sitka. 

FoseUf 10 sp. Miocene — TJ. States, Europe, 

Resembles Mya ; burying vertically in sand or mnd, especially of estu- 
aries ; low- water, 12 fins. X. ruyosa is found living on the coasts of Por- 
tugal and Mogador, fossil on the coast of Sussex. (Dixon.) 

Anatikella, G. Sowerby. 

A. Candida, (Mya) Chemn. PI XXIII. fig. 6. 

Shell ovate, rounded in front, attenuated and truncated behind ; cartilage 
in a prominent spoon-shaped process, with 2 small teeth in front; muscular 
impressions irregular, the anterior elongated ; pallial line slightly truncated 
behind. 

Dietr. 8 sp. Ceylon, Philippines; sands at low- water. 

PA^IILV XVI. TellinidjB, 

Shell free, compressed, usually closed and equivalve ; cardinal teeth 2 at 
> most, laterals 1 — 1, sometimes obsolete ; muscular impressions rounded^ 
polished; pallial sinus very large; ligament on shortest side of the shell, 
sometimes internal. Structure obscurely prismatic- cellular ; prisms fusi- 
form, nearly parallel with surface, radiating from the hinge in the outer 
layer, transverse in the ^er. 
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Animal with the mantle widely open in front, its margins fringed ; foot 
tongue-shaped, compressed ; siphons separate, very long and slender ; palpi 
large, triangolar ; gills united posteriorly, unequal, the outer pair sometimes 
directed dorsally. 

The Tclleus are found in all seas, diiefly in the littoral and lominarian 
zones ; they frequent sandy bottonois, or sandy mud, burying beneath the sur- 
face ; a few species inhabit estuaries and rivers. Their valves are often richly 
coloured and ornamented with finely sculptured lines. 

Tellina, L. Tellen. 

Tellinet the Greek name for a kind of mussel. 

Sffu. PeroUffia {par^ Poli. Phylloda (foliacca), Omala (plaiiata) Schum. 
Psammotea (solidula) Turt. Arcopagia (crassa) Leach. 

EaampleSi T. lingua-felis, PI. XXI. fig. 5. T. carnaria, fig 6. 

Shell slightly incquivalve, compressed, rounded in front, angular and 
slightly folded posteriorly, umboncs sub -central; teeth 2.2, laterals 1 — 1, 
most distinct in the right valve ; pallial sinus very wide and deep ; ligament 
exteniol, prominent. 

Animal with slender, dive rging siphons, twice as long as the shell, their 
orifices plain; foot broad, pointed, compressed; palpi very large, triangular; 
gills small, soft and very minutely striated, the outer mdimental and directed 
dorsally. 

Tellinidet, Lam. T. pianissimo, PI. XXI. fig. 7. Valves with no pos- 
terior fold ; lateral teeth wanting. 

T. carnaria {Striffilla, Turt.) has the valves obliquely sculptured ; T.fa- 
bula, Gron. has the right valve striated, the other plain. T. JBurneii, Cali- 
fornia, has the right valve flat ; T, lunulaia. Pliocene^ S. Carolina, much 
resembling it in shape, has the left valve flat. 

JHstr. above 200 sp. In all seas, especially the Indian Ocean; most 
abundant and highly coloured in the tropics. Low-water — Coral zone, 60 
fins. Wellington Channel ; Kara Sea; Behrings’ Sea ; Baltic; Black Sea. 

Fossil, 180 sp. Oolites — . U. States, S. America (Chiloe) Europe. 

Diodonta, Schumacher. 

Etym. J)i- two, odonta teeth. Syn, Pragilia, Desh. 

Type, Tellina fragilis, L. PL XXI. fig. 8, 

Shell equivalve, convex, with squamose lines of growth ; cardinal teeth 
2 in right valve, 1 bifid tooth in left ; pallial sinus deep and rounded ; um- 
bonal area punctate ; ligament external. 

Animal with the mantle open in front, its margins Mnged; siphons 
elongated, slender, separate, unequal, orifices with cirri; foot small, com- 
pressed, linguiform ; palpi large, triangular ; gills unequal, soft, finely striated. - 

lAodonta inhabits shallow water, boring in mud and clay, and not travel- 
ling about like the Tellens, 
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Didr. 8 sp. Greenland) Brit. Medit. Black Sea* Senegal) Cape. 

Foidlt Miocene — . Brit. France) Belgium. 

CapsulA) Schumacher. » 

Etym. Dimin. of capta, a box. 

Syn. Capsa (part) Bmg. 17dl. Sanguinolaria Lam. 1818) not 1801. 
Type. C. rugosa, PL XX. fig. 19. (« Venus deflorata, Omel.) 

Shell oblong, ventricose) slightly gaping at each end ; radiately striated ; 
cardinal teeth 2 in each valve, one of them bifid ; ligament external, large, 
promipent ; siphonal inflection short. 

Animal like Feam7nohia ; foot moderate ; gills deeply plaited, attenuated 
in front) outer small, dorsal border wide, fixed ; siphons moderate. 

Dietr, W. Indies, Red Sea, India, China, Australia. 

Foeeil 4 sp. U. Green-sand — . U, States, Europe. (D*Orb.) 



Fig. 218. Ptammobia ve$perHna, Chettan, Brit. 


PsAHHOBiA) Lamarck. Sunset-shell. 

Etym. Peammos sand, bio to live. 

Syn. Psammotea (zonalis) Lam. Psammocola, Bl. Gari, Schum. 

Ex. P. Ferroensis, Pi. XXI. fig. 9, P. squamosa, PI. XXI. fig. 10. 

Shell oblong, compressed, slightly gaping at both ends ; hinge-teeth f 1 
ligament external, prominent ; siphonal inflection deep, in contact with the 
pallia! line ; epidermis often dark. 

Animal : mantle open, fringed ; siphons very long, slender, nearly equal, 
longitudinally ciliated, orifices with 6 — 8 cirri; foot large, tongue -shaped ; 
palpi long, tapering ; gills unequal, recumbent, few plaited. 

Dietr, 40 sp. Norway, Brit. India, New Zealand, Pacific. Littoral — 
coralline zone, 100 frns. P. gari is eaten in India. 

Fosdl, 24 sp. Oolite P Eocene—. U. States, Europe. 

SAifGUiNOLABiA, LamoTck. 

Name, from the type, Solen sanyuinolenlus, Chemu. 

S^n. Soletellina [diphoe) Bl. Lobaria, Schum. Aulus, Oken. 

Ex. S. livida, PI. XXII. fig. 1. S. diphos, fig. 2, S. orbicnlata, fig. 8. 

Shell oval, compressed, rounded in front, attenuated and slightly gaping 
behind ; hinge -teeth small*; siphonal mflection very deep, conne^ttd with 
the pallial line ; ligament external, on very prominent fulcra. 

Animal: mantle open, fringed; siphons very long, branchial largest 
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orifices fringed ; foot large, broadly tongue-shaped, compressed; palpi long 
pointed ; gills recumbent, inner laminss free, dorsal border wide. 

Bistr, 20 sp. W. Indies, Red Sea, India, Madagascar, Japan; Aus- 
tralia, Tasmania, Pern. 

foisili 80 sp. Eocene — , XJ. States, Europe. 

SiiMELB, Schumacher, 1817. 

Etym. SmeUy in Greek myth, the mother of Bacchus. 

Syn. Amphidesma, Lam. ISIS.*" ^Type^ S. reticulata, FI. XXI. % 11. 

SJtell rounded, sub-equilateral, beaks turned forwards; posterior side 
slightly folded; hinge-teeth 2.2, laterals elongated, distinct in the right 
valve ; external ligament short, cartilage internal, long, oblique ; pallia! sinus 
deep, rounded. 

DUtr. 40 sp. W. Indies, Brazil, India, China, Australia, Peru. 

Fossil, 10 sp. Eocene — . U. States, Europe. 

Sub-genera, Cumingia, G. Sowerby. C. lamellosa, PI. XXI. fig. 12. 
Shell slightly attenuated and gaping behind, lamellated concentrically ; car- 
tilage-process prominent ; pallial sinus very wide. I>istr. 10 sp. In sponges, 
sand, and the fissures of rocks, — 7 fathoms. W. Indies, India, Australia, 
W. America. Fossil, Miocene — . 'Wilmington, N. Carolina. 

Syndosmya, Recluz. Syn. Abra, Leach MS. Erycina (part) Lam. 
1805. t Type, S. alba, PI. XXL fig. 13. Shell small, oval, white and 
shining; posterior side shortest; umbones directed backwards; cartilage- 
process oblique; hinge-teeth minute or obsolete, laterals distinct; pallial 
sinus wide and shallow. Animal with the mantle open, fringed; siphons 
long, slender, diverging, anal shortest, orifices plain; foot large, tongue- 
shaped, pointed ; palpi triangular, nearly as large as the gills ; branchiae un- 
equal, triangular. Bisir. Norway, Brit. Medit. Black Sea, India. The sp. 
are few, and mostly boreal, ranging from the laminarian zone to 180 fms. 
{Forbes,) They live buried in sand and mud, but when confined are able to 
creep up the sides of the vessel with their foot. {Bouchard.) Fossil, 6 sp. 
Eocene — . Brit. France. 

Scrobicularia, Schumacher. Syn. TrigoncUa (part) Da Costa (not L.) 
Idgula (part). Mont. **Le Lavignon” (Reaumur) Cuv. Listera, Turt. 
(not R. Brown.) Lutrioola, Bl. Mactromya, D’Orb. (not Ag.) Type, S. 
piperata (Belon) Gmelin, PI. XXI. fig. 14. (See p. 60.) Shell oval, com- 
pressed, thin; sub-equi-lateral; ligament external, slight ; cartilage-pit shal- 

* The name Amphi-desma^ as employed by Lamarck, included species of Semele, 
Loripes, Syndosmya^ Mssoduma, Thraeia, LyonWa, and Kellia; in addition to which 
it haa since been applied to some Oolitic Myaeites. 

i The name Erycina was originally appplied by Lamarck to a number of minute 
fossil shells, including ep.ot Syndosmya, Venus, Lueina, Tsllina, Astarie,aiid Kellia. 
In iS08 Fabricius employed it for a well-known group of Insects. 
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low, triangular} hinge-teetk small, 1 or 2 in each valve, laterals obsolete; 
pallial sinus wide and deep. 

Animal with the mantle open, margins denticnlated ; siphons very long, 
slender, separate, orifices plain ; foot large, tongue-shaped, compressed ; palpi 
very large, triangular, gills minutely striated, the outer pair directed dorsally. 
Lives buried, vertically, in the mud of tidal estuaries, 5 or 6 inches deep. 
{Montagu^ The siphons can be extended to 5 or 6 times the length of the 
shell. {JDeihayei), The animal has a peppery taste, but is sometimes eaten 
on the coasts of the Mediterranean. Luit, Norway, Brit, Medit. Senegal. 
"Fossilt Pliocene, Brit. 

Mesodesma, Deshayes. 

Biym, Meso- middle, dema ligament. Syn. Eryx, Sw. (not Baud.) 
Paphia (part) Lam. 1799 (see p. 299, note). Erycina (part) Lam. 1818 (not 
Lam. 1806, nor Pabr. 1808). ** Donacille,” Lam. 1812 (not characterized). 

Examples, M. glabratum, PI. XXI. fig. 15. M. donacium. fig. 16. 

Shell trigonal, thick, compressed, closed; ligament internal, in a deep 
central pit; a minute anterior hinge-tooth, and 1—1 lateral teeth in each 
valve ; muscular scars deep , pallial sinus small. 

Animal with mantle-margins plain ; siphons short, thick, and separate, 
orifices eirrated, branchial cirri dendritic ; foot compressed, broadly lanceo- 
late : gills large, unequal ; palpi small. 

Sub genus. Anapa, Gray. A. Smithii, PI. XXI. fig. 17. Umbones 
anterior, siphonal inflection obsolete. 

Distr. 20 sp, W. Indies, Medit, Crimea, India, New Zealand, Chili , 
sands at low-water. 

Fossil, 7 sp. Neoconoian — . U. S. Europe (JDonacilla, D’Orb.) 

Ervilia, Turton. Lentil-shell. 

Etym. Ervilia, diminutive of ermm, the bitter-vetch. 

Type, E, niteus, P. XXI. fig. 18. 

Shell minute, oval, close ; cartilage in a central pit ; right valve with a 
single prominent tooth in front and an obscure tooth behind ; left valve with 
2 obscure teeth ; no lateral teeth ; pallial sinus deep. 

Eisir, W. Indies, Brit. Canaries, Medit. Red Sea. — 50 fms. 

Donai, L. Wedge- shell. 

Ex. D. denticulatus, PL XXI. fig, 19. Etym. Donax, a sea-fish, Pliny. 

Syn. Chione Scop. Cuneus, Da Costa. Capisterium, Meosch.* Latona 
and Hecuba, Schum. Egeria, Lea (not Roissy). 

Shell trigonal, wedge-like, closed; front produced, rounded; posterior 
side short, straight ; margins usually erennlated ; hinge-teeth 2.2 ; latorals 

* Meuschen vras a Dutch auctioneer; the names occur in his « sale eatalofuea.” 

IdioUe imposuere nomina absurda, Linneus. 



814 


MANUAL OF THB MOLLUSCA. 


1—1 in nacli valve ; ligamrat external, prominent j palUal aiaos deep, liori- 
xouial. 

Animal with the mantle fringed , siphons short and thick, diverging, 
anal orifice denticulated, branchial with pinnate curri; foot very large, 
pointed, sharp-edged, projected quite in front ; gills ample, recumbent, outer 
shortest ; paipi small, pointed. 

histr. 45 sp. Norway, Baltic, — Black Sea, all tropical seas. In 
sands near low- water mark (— 8 fms.) buried an inch or two beneath the 
surface. 

Foml^ 80 sp. Eocene — . U. States, Europe. 

Sub-genera. ? Amphicheena, Phil. A. Kindermanni, California. Shell 
oblong, nearly equilateral, gaping at each end ; teeth f ; ligament external, 
paliial line sinuated. 

Iphigenia^ Schum. (Capsa, Lam. 1818, not 1801. Donneina, Eer.) 
I. Brasiliensis, PI. XXI. fig. 20. Shell nearly equilateral, smooth ; hinge- 
teeth 2.2, one bifid, the other minute ; laterals remote, obsolete in the left 
valve ; margins smooth. Diatr. 4 sp. W. Indies, Brazil, W. Africa, Pacific, 
Central America. Inhabits estuai’iesj /. ventricosa^ Desh. is rayed like 
Galatea^ and has its beaks eroded. 

P hodonta (Deshayesii) Buv. Bull. Soc. Geol. Ojf. France. 

Galatea, Brugui^re. 

Syn, Egeria, Roissy. Potamophila, Sby. Megadesma, Bowdich. 

Type, G. reclusa, PI. XXI. fig. 21. 

Shell very thick, trigonal, wedge-shaped ; epidermis smooth, olive ; um • 
bones eroded ; hinge thick, teeth 1.2, laterals indistinct ; ligament external, 
])rominent \ paliial sinus distinct. 

Animal with the mantle open in front; siphons moderate, with 6—8 
lines of cilia, orifices fringed ; foot large, compressed ; palpi long, triangular; 
gills unequal, united to the base of the siphons, the external pair divided 
into 2 nearly equal areas by a longitudinal furrow, indicating their line of 
attachment. 

Tiktr. 2 or 7 sp. P Nile, and rivers of W. Africa. 

FAMILY XVII. Solenida;. 

Shell elongated, gaping at the ends; ligament external; hinge-teeth 
usually 2.3, compressed, the posterior bifid. External shell layer with defi- 
nite cell-structure, consisting of long pnsms, very oblique to the surface, and 
exhibiting nuclei ; inner layer nearly homogeneous. 

Animal with a very large and powerful foot, more or less cylindrical t 
siphons short and united (in the typical Solens, with long shells) or longer 
and partly separate (in the shorter and more compressed genera) ; gills 
narrow, prolonged into the branchial siphon. 
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Pig. 219. SolttnsUiqua, L. the valve® forcibly opened, and mantle divided M fiir 
as the ventral foramen, to show the foot. 

Soi£9 (Aristotle) L. Bazor^fiah. 

S. siliqua, PI. XXII. tig. 4. 

Syn, Hypogeea, Poli. Vagina, Megerle. Ensis, Schum. EnsateOa, Sw, 

Shell very long, sub-cylindrical, straight, or slightly recurved, margins 
parallel, ends gaping : beaks terminal, or sub-central ; hinge-teeth f ; liga- 
ment long, external; anterior muscular impression elongated; posterior 
oblong; pallial line extending beyond the adductors; sinus short and 
square. 

Animal with the mantle closed except at the front end, and a minute 
ventral opening ; siphons short, united, fringed ; palpi broadly triangular ; 
foot cylindrical, obtuse. 

Disti, 25 sp. World-wide, except Arctic seas \ — 100 fms. 

Foseil^ 10 sp. Eocene — . U. States, Europe. 

The Kiizor-hshes live buried vertically in the sand, at extreme low- water, 
their positiou being only indicated by an orifice like a key-hole ; when the 
tide goes out they sink deeper, often penetrating to a depth of 1 or 2 feet. 
They never voluntarily leave their burrows, but if taken out soon bury them- 
selves again. They may be caught with a bent wire, and are excellent articles 
of food, when cooked. {Forbes.) 

CuLTELLUS, Schumacher. 

Type, C. lacteus, PI. XXU. fig. 5. Etym. CuUellus a knife. 

Shell elongated, compressed, rounded and gaping at the ends; hinge- 
teeth 2.8 ; beaks in front of the centre, supported internally by an oblique 
rib ; pedal impression behind the umbonal lib ; posterior adductor trigonal ; 
pallial line not prolonged behind the posterior adductor ; sinus short and 
square. 

Animal (of C. Javanicus) with short, Mnged siphons ; gills narrow, half 
as long as the shell, transversely plaited; palpi large, angular, broadly at- 
tached ; foot large, abruptly truncated. 

BUtr, 4 sp. Africa, India, Nicobar. 

Sub-genera. Ceratisolen, Forbes. (Polia, D’Orb. Phams, Leach, MS. 
Solccurtoides, Lesm.) C. legumen, PI. XXII. fig. 6. Shell narrow, aub- 
equilatcral, anterior adductor impressions elongated, a second pedal acar near 
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the paHial sinus. Animal with a long, truncated foot ; siphons separate, 
diverging, fringed* Dittr, 1 sp. Brit. Medit. Senegal, Bed Sea. Fossil, 
1 sp. Pliocene — . Italy. 

MaeJkgra, Gould. (Siliqua, Megerle. Legnminaria, Schuxn.) M. polita, 
PL XXII. fig. 7» Shell smooth, oblong; epidermis polished; umhonal rib 
extending across the interior of the valve; pallial sinus short. The animal, 
figured hy Middendorff, is similar to Solecurtus. Distr, India, China, 
Ochotsk, Oregon, Sitka, Behring's Sea, Newfoundland. M, costata, Say, is 
often obtained from the maw of the cod-fish. Fossil, 4 sp. U. Green- 
sand — . Brit. Prance. 


SoiiECTJRTUS, Blainville. 

EtffM. Solen and curtus, short. 

Sffn, Psammosolen Risso. Macha, Oken. Siliquaria, Schum. 

Ex. S. strigilatus, PI. XXII. fig. 8. S. CaribEBus, PI. XXII. fig. 9. 

Shell elongated, rather ventricose, with sub-central beaks; margins sub- 
parallel ; ends truncated, gaping ; ligament prominent ; hinge-teeth f ; pal- 
lial sinus very deep, rounded ; posterior adductor rounded. 

Animal very large and thick, not entirely retractile within the shell ; 
mantle closed below ; pedal orifice and foot large ; palpi triangular, narrow, 
lamellated inside; gills long and narrow, outer much shortest; siphons 
separate at the ends, united and forming a thick mass at their bases ; anal 
orifices plain, branchial fringed. 

The Solecurii bury deeply in sand or mud, usually beyond low-waler, and 
are difficult to obtain alive. P. Caribaus occurs in countless myriads in the 
bars of American rivers, and on the coast of New Jersey in sand exposed at 
low-water ; by removing 8 or 4 inches of sand its burrows may be dis- 
covered; they are vertical cylindrical cavities, Ik inches in diameter and 12 
or more deep, the animal holds fast by the expanded end of its foot. 

Eistr. 25 sp. XJ. States, Brit. Medit. W. Africa, Madeira. 

Fossil, 80 sp. Neocomian — . U. S. Europe. 

Sub^genits, Novaculina^ Benson. N. gangctica, PI. XXII. fig. 10. Shell, 
oblong, plain ; epidermis thick and dull ; pallial sinus rather small ; anterior 
pedal scar linear. Distr. India, China. In the mud of river-estuaries. 

FAMILY XVIII. Myacid^e. 

Shell thick, strong and opaque ; gaping posteriorly ; pallial line sinuated ; 
epidermis wrinkled. Structure more or less distinctly cellular, with dark 
nuclei near outer surface ; cartilage process composed of radiated cells. 

Animal with the mantle almost entirely closed ; pedal aperture and foot 
small ; siphons united, partly or wholly retractile ; branchise 2 on each side, 
elongated. 
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Fig. 220. Jfffa truncata, L. Brit, (after Forbes.) 

Mta, L. Gaper. • 

Etynu Myax (-acis) a musael, Pliny. Syn* Platyodon, Conrad. 

M. truncata, PI. XXIII. fig. 1. M. Arenaria, fig. 170, p. 244. 

Shell oblong, inequivalve, gaping at the ends ; left valve smallest, with a 
large flattened cartilage process ; pallial sinus large. 

Animal with a small straight linguiformfoot ; siphons combined, covered 
with epidermis, partially retractile ; orifices fringed, the branchial opening 
with on inner series of large tentacular filaments ; gills not prolonged into 
the siphon ; palpi elongated, free. 

M. anatim, Chemn. (Tugonia. Gray) W. coast of Africa ; posterior side 
extremely tnincated; similar cartilage-processes in each valve. Fossil, 
Miocene, Bax, and the Morea. 

Distr. 10 sp. Northern Seas, W, Africa, Philippines, Australia, Cali- 
foniia. The Myas frequent soft bottoms, especially the sandy and gravelly 
mud of river -mouths ; they range from low-water to 25 fathoms, rarely to 
100 or 146 fms. M. arenaria burrows a foot deep ; this species and M, 
truncata arc found throughout the northern and Arctic seas, from Ochotsk 
and Sitka to the Russian Ice-meer, the Baltic, and British coast ; in the 
Mediterranean they are only found fossil. They are eaten in Zetland and 
N. America, and are excellent articles of food. In Greenland they are sought 
after by the walrus, the Arctic fox, and birds. (0. Fabricius.) 

Fossil, Miocene — . U. States, Brit, Sicily. Most of the fossil 

Myas” have an external ligament, and are related either to Panopaa or 
Pholadomya, 

CoRBULA, Bmguiere. 

Flym, Corbula, a little basket Type, C. sulcata, PI XXIII. fig. 2. 

Syn, Erodona, Baud. (» Pacyodon, Beck.) Agina, Turt. 

Shell thick, inequivalve, gibbose, closed, produced posteriorly; right 
valve with a prominent tooth in front of the cartilage pit ; left valva smaller, 
with a projecting cartilage process ; pallial sinus slight : pedal scars distinct 
from the adductor impressions. 

Animal with very short, united siphons ; orifices fringed ; anal valve 
tubular ; foot thick and pointed ; palpi moderate ; gills 2 on each side, ob- 
scurely striated. 
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Dt«^* 50 sp. U. S. Norway, Brit. Medit. W. Africa, China. Inhabits 
sandy bottoms ; Lower laminarian zone— 80 fms. 

FonU. 90 sp. Inf. Oolite — . U. States, Europe, India. The axtemal 
thell'layer consists of fnsiform cells; the inner is homogeneous and adheres 
so slightly to the outer layer, that it is very freqnently detached in foasil 
specimens. Corbulomya, Nyst ((7. emplanata^ Sby.) Crag. Brit. 

Subifenera. Foiamomyat J. Sby. P. gregaria, Eocene, I. Wight. Car- 
tilage process broad and spatulate, received between two obscure teeth in the 
right val^e. The estuary Corbul^a difer very little from the marine species. 
P. labuda (Asara, B’Orb.) PI. XXIII. fig. 8, lives buried in the mud of the 
R. Plata, but not above Buenos Ayres, and consequently in water which is 
little influenced by the superficial ebb of the river. I^e same species is 
found in banks widely dispersed over the Pampas near S. Pedro, and many 
places in the Argentine Republic, 5 yards above the R. Parana. {Darwin) 

Sphenia, Turt. S. Biaghami, PI. XXIII. fig. 4. Shell oblong ; right 
valve with a curved, conic tooth in front of the oblique, sub-trigonal car- 
tilage-pit. Animal with thick united siphons, fringed at the end, anal valve 
conspicuous ; foot finger- like, with a byssal groove. Dietr, Brit. France. 
Burrowing in oyster-shells and limestone^in 10 — 25 fms. Foseil, Miocene — . 
Brit. 

NbuEea, Gray. 

Etym. Neara, a Roman lady’s name. 

2^pe, N. enspidata, PI. XXIII. fig. 5. Syn, Cuspidaria, Nardo. 

S^ll globular, attenuated and gaping behind ; right valve a little the 
smallest ; umbones strengtheued internally by a rib on the posterior side ; 
cartilage process spatulate, in each valve, (furnish d with a moveable ossicle, 
Deskayee) with an obsolete tooth in front, and a posterior lateral tooth ; 
pallial sinus very shallow. 

Animal with the mantle closed; foot lanceolate; siphons short, united, bran- 
chial largest, anal with a membranous valve, both with a few long, lateral cirri. 

Distr, 20 sp. Norway, Brit. Medit, Canaries, Madeira, China, Moluccas, 
New Guinea, Chile. From 12—200 fms. 

Fmilt 6 sp. Oolite — . Brit. Bdgium, Italy. 




Fig 221. ThetU, minoft Sby. NeocomiaUt 1. Wight. 
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Thetis, Sowerby. 

Mtym, ThetiSt in Gi'eek mytb. « sea-nympb. 

Syti. Poromya (anatinoides) Forbes. Embla (Korcnii) Loven P, Inoce- 
ramus (impressus) D’Orb. ? Corbula (gigantea) Sby. 

Sfype, T, minor, fig. 221, T. hyalina, PI. XXII. fig. 11. 

Shell flub-orbicular, ventricose, thin, translucent, surface regularly granu. 
lated, interior slightly nacreous ; ligament (/) external ; binge-leeib 1 or 2 •, 
umbones strengthened inside by a posterior lamina; adductor («,«*) and pedal 
impressions (p) separate, slightly impressed, posterior adductor bordered by a 
ridge ; pallial line nearly simple, sub-marginal. 

Animal with short siphons, the branchial largest, surronnded at their 
base by 18—20 tentacles, generally reflected on the shell; mantle open in 
fipont; foot long, narrow and slender. {M* Andrew.) 

Dieir. 5 sp. Norway, Brit. Medit. Madeira, Borneo, China. 40 — 150 fms, 

Fossil, 7 sp. Neocomian — . Brit. Belgium, France, S. India. 

Suh^genus ? Fucharis, Becluz ; Corbula quadrata. Hinds, Guadalonpc. 
Shell equivalve, obliquely keeled, gaping ; beaks anterior ; hinge-teeth 1—1 ; 
ligament external ; pallial line simple ; surface granulated. 

Panopjea, Menard de la Groye. 

Eiym. Fanop^, a Nereid. Ex. P. Americana, PI. XXTl. fig. 12. 

Syn. ? Pachyinya (gigas) Sby. U. Greensand. Brit. France. 

^ell equivalve, thick, oblong, gaping at each end ; ligament external, on 
prominent ridges ; 1 prominent tooth in each valve ; pallial sinus deep. 

Animal mih. very long, united siphons, invested with thick, wrinkled 
epidermis ; pedal orifice small, foot short, thick and grooved below ; gills 
long and narrow, extending for into the branchial siphon, the outer pair 
much narrower, faintly pectinated ; palpi long, pointed and striated. 

In P. Norvegica the paUial line is broken up into a few scattered spots, 
as in Saxicava ; the animal itself is like a gigantic Saxicava. {Hancock) 
This species ranges from Ochotsk to the White Sea, Norv^ay and N. Britain ; 
it was formerly an inhabitant of the Medit. where it now occurs fossil, 
(se P. Bivonce, Phil.) The British specimens have been caught, accidentally, 
by the deep-water fishing-hooks. P. australis is found at Port Natal, buried 
in the sand at low-water ; the projecting siphons first attracted attention 
(doubtless by the strong jets of water they sent up when molested) but the 
shells were only obtained by digging to the depth of several feet. The 
Medit. sp. P. glycimeris attains a length of 6 or 8 inches. 

Distr. 6 sp. Northern Seas, Medit. Cape, Australia, New Zealand, Pain* 
gonia. Low-water— 90 fms. 

Fossil, 140 sp. Inf. Oolite — . IT. States, Europe, India. 
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Saucata, BeUevne. 

Efym. Saxum, stone, eaco, to excavate. S. rngosa, FI. XXII. fig. 18. 

iS^n. Byssomya, Cav. Rhomboides, Bl. HiatcUa (minuta) Daud. 
Biapbolius, Leach. Arcinella (carinata) Phil. 

Shell when young symmetrical, with 2 minnte teeth in each vidve ; adult 
mgose, toothless j oblong, equivalve, gapiug, ligament external; pallial line 
sinuated, not continuous. 

Animal with mantle-lohes united aud thickened in front ; siphons large, 
united nearly to their ends, orifices fringed ; pedal opening small, foot finger- 
like, with a byssal groove ; palpi small, free ; gills narrow, unequal, united 
behind and prolonged into the branchial siphon. 

Five genera and 15 species have been manufactured out of varieties and 
conditions of this Protean shell It is found iu crevices of rocks and corals, 
and amongst the roots of sea- weed, or burrowing in limestone and shells ; at 
Harwich it bores in the cement stone (clay iron-stone), at Folkestone in the 
Kentish-rag, and the Portland stone employed in the Plymouth Breakwater 
has been much wasted by it. Its crypts are sometimes 6 inches deep {Couch ) ; 
they are not quite symmetrical, and like those of the Liihodomue are in- 
clined at various angles, so as to invade one another, the last comers cutting 
quite through their neighbours ; they are usually fixed by the byssus to a 
small projection from the side of the cell. The Soxicava ranges from low- 
water to 140 fathoms ; it is found in the Arctic Seas, where it attains its 
largest size; in the Medit, at the Canaries, and the Cape. It occurs fossil 
in the Miocene tertiary of Europe and in the U. States, and in all the 
Glacial deposits. 

Glycimeeis, Lamarck. 

Biym. Glukuit sweet, metis, bit. 

Type, G. siliqua, PI. XXII. fig. 14. Syn. Cyrtodaria, Daud. 

SJtell oblong, gaping at each end ; posterior side shortest ; ligament large 
and prominent; epidermis black, extending beyond the margins; anterior 
muscular scar long, pallial impression irregular, slightly sinuatod. 

Animal larger than its shell, sub-cylindrical; mantle closed, siphons 
united, protected by a thick envelope ; orifices small ; pedal opening small 
auterior ; foot conical ; palpi large, striated inside, the posterior border plain ; 
gills large, extending into branchial siphon. 

J^tr, Arctic Seas, Cape Parry, N. W. America, Newfoundland, 

Fossil, Miocene — Brit. Belgium. 

FAMILY XIX. AwATiNiDiB. 

Shell often inequivalve, thin ; interior nacreous ; surface granular ; liga- 
ment external, thin; cartilage internal, placed in corresponding pits aud 
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ftirnished with a free ossicle ; mascnlar impressions faint, the anterior elon- 
gated ; pallial line nsually sinnaied. 

Animal with mantle margins united ; siphons long, more or less united, 
fringed; gills single on each side, the outer lamina prolonged dorsally beyond 
the line of attachment. 

'Pholaixmya and its fossil allies have an external ligament only; Coch-^ 
lodesma and Pandora have no ossicle. The external surface of these shdls 
is often rough with large calcarious cells, sometimes ranged in lines, and 
covered by the epidermis ; the outer layer consists of polygonal cells, more 
or less sliarply defined , the inner layer is nacreous. 

^ Anatina, Lamarck. lantern-shell. 

Type^ A. rostrata, PI. XXllI. hg. 7< {Anatwus^ pertaining to a duck.) 

Syu. Laternula, Bultcn M. S. Auriscalpium, Muhlf. Osteodesma, Bl. 
Cyathodonta (undulata) Conrad ? *W. America. 

Shell oblong, veutricose, sub-equivalve, thin and transluqent, posterior 
side attenuated and gaping ; umbones fissured, directed backwards, supported 
internally by an oblique plate ; hinge with a spoon shaped cartilage-process 
in each valve, furnished in front with a transverse ossicle ; pallial sinus wide 
and shallow. 

Animal with a closed mantle and long united siphons, clothed with 
wrinkled epidermis; gills one on each side, thiclc, deeply plaited; palpi very 
long and narrow ; pedal opening minute, foot very small, compressed. 

Distr, 20 sp. India, Philippines, New Zealand, W. America. 

Fossil^ 60 sp. Devonian ? — Oolite — . U. States, Europe. 

Suh-genera. Periploma (inequivalvis) Schnm. ** Spoon-hinge” of Petiver ; 
oval, incqiiivalve, left valve deepest ; posterior side very short and contracted. 
Distr, W. Indies, S America. 

Cochlodema, Couthony, C. practenue, PI. XXIIT. fig. 8. (Bontia, 
Leach MS. Ligulo, Mont, part.) Oblong, compressed, thin, slightly inequi- 
valve ; umbones fissured ; cartilage processes promineut, vnthout an ossicle ; 
pallial sinns deep. Animal with a broad, compressed foot ; siphons long, 
slender, divided throughout ; gills one on each side, deeply plaited, divided by 
an oblique furrow into two parts, the dorsal portion being narrower, com- 
posed of a single lamina only, and attached by its whole inner surface. (Han» 
cock.) Distr, 2 sp. U. States, Brit. Medit. Fossil^ Pliocene, Sicily. 

Cercomya, Agassiz. C. undulata, Sby. (= Rhynchomya, Ag.) Shell 
very thin, elongated, compressed, attenuated posteriorly ; sides concentrically 
furrowed, umbones fissured, posterior (cardinal) area more or less defined. 
Fossil t 12 sp. Oolite — Neocomian; Europe. 

Theacia (Leach) Bl. 

Syn, Odoncinetus, Costa. Corimya, Ag. Rupicola (conceutrica) Bellevae. 



S2S 


MANUAL OF THE MOLLUSCA. 


Tyfe^ T. pubescens, PI, XXIII. fig. 9. 

Shell oblong, nearly equivalve, slightly compressed, attenuated and gaping 
posteriorly, smooth or minutely scabrous; cartilage processes thick, not pro- 
minent, with a crescentic ossicle ; pallial sinus shallow. Outer shell layer 
composed of distinct, nucleated cells. 

Animal with the mantle closed ; foot linguiform ; siphons rather long, 
separate, with fringed orifices; gills single, thick, plaited; palpi narrow, 
pointed. 

T. concentrica and T. dleiorta^ Mont, are found in the crevices of rocks, 
and burrows of Saiicava ; they have been mistaken for boring-shells. 

Dietr.X^i sp. Greenland, U. States, Norway,* Brit. Medit. Canaries, 
China, Sooloo : 4—110 fms. ♦ 

Foisilt 80 sp. (Trias P) L. Oolite — . U. States, Europe. 

PnoLADOHTA, G. Sowcrby. 

Recent Ty^e^ P. Candida. PI. XXll. fig. 15. I. Tortola. 

Shell oblong, equivalve, ventricose, gaping behind ; thin and translucent, 
ornamented with radiating ribs on the sides ; ligament eitemal ; hinge with 
one obscure tooth in each valve ; pallial sinus large. 

Animal with a single gill on each side, thick, finely plaited, grooved along 
its free border, the outer lamina prolonged dorsally ; mantle with a fourth 
(ventral) orifice. (Owen.) 

Fossil, 180 sp. Lias — , TJ. S. Europe, Algeria, Thibet. 

Homomya (hortulana) Ag. Shell thick, concentrically furrowed, without 
radiating ribs ; 6 sp. Oolites, Europe. 

Mtacites (Schlotheim) Bronn. 

Syn. Myopsis (Juraasi) Ag. Pleuromya, Ag. Arcomya (Ilelvetica) Ag. 
Mactroraya (mactroides) Ag. Anoplomya (Intraria) Krauss. 

Fx. M. sulcatus, Flem. (Allorisma, King, Pal. Tr. 1850, PI. XX. fig. 5.) 

Shell oblong, ventricose, gaping, thin, often concentrically furrowed; 
umbones anterior; surface granulated; ligament external; hinge with an 
obscure tooth or edentulous ; muscular impressions faint ; pallial line deeply 
sinuated. 

Fossil, 50 sp. L. Silurian — L. Chalk. U. S. Europe, S. Africa. 

Sub-genera P Goniomga,k%. Mya literata, PI. XXII. fig. 16. (Lysia- 
nassa, Munster, not M. Edw.) Shell equivalve, thin, granulated; ligament 
external, short, prominent. Fossil, SO sp. TJ. Lias — Chalk. Europe. 

Tellimmya (nasuta) Hall; Silurian, U. S. Europe. Not characterised. 

P Grammy sia, Verneuil. Nucida cingulata. His. U. Silurian, Europe* 
"Valves with a strong transverse fold attending from the umbones to the 
middle of the ventral margin. 

P Sedgwickia (corrugate) M‘Coy. » ? Leptodomus (senilis) M’Coy. 
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Shell tbin, ventricose, concentrically farrowed in front; escntchoon long and 
flat. Silarian — Oarb, Europe. 

Ceboxta, Agassiz. 

Etym, Keraoe Homed, mya, mussel. 

Tyye^ C. concentrica (Isocardia) Sowerby, Min. Con. 401, fig. 1. 

Shell Isocardia«sbaped, slightly ineqoivalve ? very thin, granulated, often 
eccentrically farrowed; ligament external; hinge edentidous; right valve 
with an internal lamina behind the umbo; pallial line scarcely sinuated? 

Fcesily 14 sp. Inf. Oolite — . Green*sand P Europe. 

Sub-genus ? Qresshja (sulcosa) Ag. (Ampbidesma and Unio. sp, Phil.) 
Shell oval, rather compressed ; umbones anterior, incurved, not prominent ; 
valves thin, close, smooth or concentrically furrowed; pallial sinus deep. 
Fossily 17 sp. Lias — Portlandian. Euroi)e. The lamina within the pos* 
terior hinge-margin o Ithe right valve produces a furrow in the oasts, which 
are more common than specimens retaining the shell. 

? Cardiomorpha, Koninck. 

TypSy C. oblonga (Isocardia) Sby. (not Ron.) Garb. lime. 

Shell laocardia-shaped, smooth or concentrically furrowed, umbones pro- 
minent, hinge edentulous ; hinge-margin with a narrow ligamental ftirrow, 
and an obscure internal cartilage-groove. 

Fossil y 38 sp. L. Silurian — Garb. N, America, Europe. 

Edmondia, Koninck. 

Ex, E. sulcata, Ph. (T. Pal Soc. 1830, PI. XX. fig. 6.) Garb. Brit. 

Syn, Allorisma, King (part). Sanguiuolitcs, M‘Coy (part). 

Shell oblong, equivalvc, thin, concentrically striated, close ; umbones an- 
terior; ligamental grooves narrow, external; binge-line thin, edentulous, 
furnished with large oblique cartilage-plates, placed beneath the umbones, 
and leaving space for an ossicle ? pallial line simple ? 

Fossil y 4 sp. Garb. — Permian. Europe. 

Lyonsia, Turton, 1822 (not E. Brown). 

Syn, Magdala, Leach, 1827. Myatella, Brown. Pandorina, Scacebi. 

Typey L. Norvegica, PI. XXIII. fig. 10. 

Shell nearly equivalve, left valve largest, thin, sub-nacreous, close, trun- 
cated posteriorly; cartilage plates oblique, covered by an oblong ossicle; 
pallial sinus obscure, angular. Structure intermediate between Pandora and 
Anatina ; outer layer composed of definite polygonal cdls. 

Animal with the mantle closed ; foot tongue-shaped, grooved, byssiferous ; 
siphons very short, united nearly throughout, fringed; lips large, palpi 
narrow, triangular. • 

IHstr. 9 sp. Greenland, N. Sea, Norway, W. Indies, Madeira, India, 
Borneo, Philippines, Peru. 
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X. Norvegica ranges from Norway to the sea of Ochotsk j in 15—80 fms. 

FouU P Miocene — . Europe. (100 sp. L. Sil. — . D’Orb.) 

P Entodema (Chilensis) Phil. Shell thin, saxicava-shaped, slightly in- 
eqnivalve and gaping, covered with thick epidermis ; hinge edentulous ; each 
valve with a semi-circular process oontainiug the cartilage. 

Pandoba. (Solander) Brug. 

Ty^e^ P. rostrata, PI. XXIII fig. 11. {Pandora^ the Grecian Eve.) 

Shell inequivalve, thin, pearly inside; valves close, attenuated behind; 
right valve flat, with a diverging ridge and cartilage furrows; left valve 
convex, with two diverging grooves at the hinge ; pallialline slightly sinuated. 
Outer layer of regular, vertical, prismatic cells, 250 times smaller than those 
of Pinna (fig. 260). (Carpenter,) 

Animal with mantle closed, except a small opening for the narrow, 
tongue-shaped foot; siphons very short, united nearly throughout, ends 
diverging, fringed ; palpi triangular, narrow ; gills plaited, one on each side, 
with a narrow dorsal boi'der. 

Distr, 13 sp. D. States, Spitsbergen, Jersey, Canaries, India, N. 
Zealand, Panama: 4 — 110 fms. burrowing in sand and mud. 

Fossil, 4 sp. Eocene — , U. States, Brit. 

Myadoba, Gray. 

Type, M. brevis, PI. XXIII, fig. 12. 

Shell trigonal rounded in front, attenuated and truncated behind ; right 
valve convex, left flat ; interior pearly ; cartilage narrow, triangular, between 
2 tooth-like ridges in the left valve, with a free sickle-shaped ossicle; pallial 
line sinuated : structure like Anatina ; outer cells large, rather prismatic. 

Distr, 10 sp. N. Zealand, N. S. Wales, Philippines. 

Myochama, Stutchbury. 

Type, M. anomioides, PI, XXIII. fig. 13. 

Shell ineqnivalve, attached by the dcxtral valve and modified by form of 
surface of attachment ; posterior side attenuated ; left valve gibbose ; carti- 
lage internal, between 2 tooth-like projections in each valve, and furnished 
with a moveable ossicle; anterior muscular impression curved, posterior 
rounded, pallial sinus small. 

Animal with mantle-lobes united ; pedal opening and siphons surrounded 
by separate areas ; siphons distinct, unequal, small, slightly fringed ; a minute 
fourth orifice close to the base of the branchial siphon ; visceral mass large, 
foot small and conical; mouth rather large, upper lip hood-like; palpi 
tapering, few-plaited ; gills one on each aide, triangular, plaited, divided by 
an oblique line into two portions ; exenrrent channels 4, 2 at the base of the 
gflls and two below the dorsal laminae. (Hancock, An. Nat. Hist. 1858.) 
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Distr. 8 sp. New Sooth Wales; attached to Crassatella and Trigonia, 
in 8 fm. water; the fry (as indicated hy the umhones) is &ee» regnlar, and 
Myaddn-shaped. 

CHAVosrniA, Rois^. 

G. albida, PI. XXIIT. fig. 14. Cleidothserns, Stutch. 

SMI inequiTalve, chama-shaped, solid, attached by the anterior side of 
the deep and strongly^heeled dextral valve ; nmbonea anterior, sub-spiral ; 
left valve flat, with a conical tooth in front of the cartilage ; cartilage internal, 
with an oblong, curved ossicle ; muscular impressions large and rugose, the 
anterior very long and narrow ; pallial line simple. 

Animal with mantle-lobes united by their extreme edge between the pedal 
orifice and siphons ; pedal opeuing small, with a minute ventral orifice behind 
it ; siphons a little apart, very short, denticulated ; body oval, termiuating in 
a small, compressed foot ; bps bilobed, palpi disunited, rather long and ob- 
tusely pointed ; gills one on each side, large, oval, deeply plaited, prolonged 
in front between the palpi, united posteriorly ; each gill traversed by an 
oblique furrow, the dorsal portion consisting of a single lamina with a free 
margin. (Ilancock, An. Nat. Hist. Feb. 1853.) 

Dislr. ] sp. New South Wales. 

FAMILY XX, GasTBOCHiENiDiE. 

Shell equivalve, gaping ; valves thin, edeutulous, united by a ligament, 
sometimes cemented to a shelly tube when adult ; adductor impressions 2, 
pallial line sinuated. 

Animal elongated, truncated in front, produced behind into two very 
long, united, contractile siphons, with cirrated orifices ; mantle-margins very 
thick in front, united, leaving a small opening for the finger-like foot ; gills 
narrow, prolonged into the branchial siphon. 

The shell-fish of this family, the tabicolidee of liSmarck, are burrowers in 
mud or stone. They are often gregarious, living in myriads near low- water 
line, but are extracted from their abodes with difficulty. 

GasTBOCHiENA, Spengler, 17C3. 

Type, G. modiolina, PI. XXIII. fig. 15. [Gaeter, ventral, chena, gape.) 

Shell regular, wedge-shaped, umbones anterior ; gaping widely in front, 
dose behind ; ligament narrow, external ; pallial sinus deep. 

Animal with mantle dosed, and thickened in front ; foot finger-like, 
grooved, sometimes by ssiferous, siphons long, separate only at their extre- 
mities; l^s simple, palpi sidde-shaped, gills unequal, prolonged fredy into 
the branchial siphon. 

G. mpAiolina perforates shells and limestone ; its holes are r^pilar, about 
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2 incbes deep and ^ inch diameter; the external orifioe is honr-glass shaped, 
and lined with a shelly layer which projects slightly. When borrowing in 
oyster-shells it often passes quite through into the ground bebw, and then 
completes its abode by cenienting such loose material as it finds into a 
flask-shaped case, having its neck fixed in the oyster-shell ; in some fossil 
species the siphons were more separated, and the flasks have two diverging 
necks. The siphonal orifices are rarely 4-lobed ; PI. XXIII. fig. 15 a. 

Distr. 10 sp. W. Indies, Brit. Canaries, Medit. Red Sea, India, Manri- 
tins. Pacific Ids. Gallapagos, Panama : — 80 fms. 

Fossil, 20 sp. Inf. Oolite — . U. States, Europe. 

Suh-gentis. Chajua, Retz. 1788. C. mumia. PI. XXIII. fig. 16. 
( » Fistulana clava, Lam.) Shell elongated, contained within a shelly tube ; 
posterior adductor nearly central, with a pedal scar in front; siphonal inflec- 
tion angular, with its apex joining the pallial line. Tube round, straight# 
tapering upwards, transversely striated, closed at the lower end when com- 
plete, and furnished with a perforated diaphragm behind the valves. Distr- 
Madagascar, India, Philippines, Austridia; burrowing in sand or mud. 

Fossil, Inf. Oolite — . U. S. Europe, S. India. 

Clavagella, Lamarck. 

Ex. C. bacillaris, PI, XXIII. fig. 17. 

Shell oblong, valves flat, often irregular or rudimentary, the left cemented 
to the side of the burrow, when adult, the right always free ; anterior mus- 
cular impression small, posterior large, pallial line deeply sinuated. Tube 
cylindrical, more or less elongated, sometimes divided by a longitudinal par- 
tition; often furnished with a succession of siphonal fringes above, and 
terminating below in a disk, with a minute central fissure, and bordered with 
branching tubuli. 

Animal with the mantle closed in front, except a miuute slit for the foot, 
and furnished with tcutacular processes ; palpi long and slender ; gills 2 on 
each side, elongated, narrow (floating freely in the branchial siphon P) 

Some specimens of the recent C. aperta have 3 frills to their tubes, and 
C. bacillaris has twice that number occasionally. They are formed by the 
siphonal orifices when the animal continues elongating, after having fixed its 
valve and ceased to burrow ; or perhaps, in some instances, when it is com- 
]^>elled to lengthen its tubes upwards by the accumulation of sediment. 
Brocchi mentions that on breaking the tube of the fossil C. echinata, he 
sometimes found the shell of a Saxicava or Petricola beside the loose valve 
of the Clacagella, into whose tube they mast have entered after its death. 
C. elongata is found in coral ; C. australis lives at low tide, and^spirts out 
water when alarmed. Bistr, 6 sp. Medit. Australia, Pacific:— 11 fins. 

Fossil, 18 sp. U. Oresn-sand — . Brit. Sicily, S. India, 
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Asfbrgillvx, Lam. Watering-pot shell. 

A. TEgmifemm, PL XXIII. fig. 18. S^, Clepsydra, Sohiun. 

Shell small, equilateral, oemented to the lower end of a shdly tube, the 
nmbonea alone visible externally ; tube elongated, closed below by a perfo- 
rated disk with a minute central fissure; siphonal end plain or ornamented 
with (1—8) mfiles. 

Animal elongated ; mantle dosed, thickened and fringed with filaments 
in front ; foot conical, anterior, opposed to a minute slit in the mantle ; 
palpi lanceolate ; gills long, 'narrow, united posteriorly, continued into and 
attached to the branchial siphon. 

IHstr. 4 sp. Bed Sea, Java, Australia, N. Zealand; in sand. 

FosHl, 1 sp. (A ? Jjeognanum, Hcening. Miocene, Bordeaux.) 

FAMILY XXL PHOiADiOiE. 

Shell gaping at both ends ; thin, white, brittle and exceedingly hard ; 
armed in front with rasp-like imbrications ; without hinge or ligament, but 
often strengthened externally by accessory valves ; hinge-plate reflected over 
the nmbones, and a long curved musoular process beneath each ; anterior 
muscular impression on the hinge-plate; pallial sinus very deep. 

Animal club-shaped, or worm-like; foot short and truncated; mantle 
closed in front, except the pedal orifice; siphons large, elongated, united 
nearly to their ends ; orifices fringed ; gills narrow, prolonged into the ex- 
halent siphon, attached throughout, dosing the branchial chamber; palpi 
long ; anterior shell-muscle acting as substitute for a ligament. 

The Pholadidte perforate all substances that are softer than their own 
valves (p. 242);* the burrows of Pholas are vertical, quite symmetrical, and 
sddom in contact. The ship-worms {Teredines) also make symmetrical per- 
forations, and however tortuous and crowded never invade each other, guided 
either by the sense of hearing or by the yielding of the wood. The burrow 

* M. Cailliaud has proved that these valves are quite equal to the work of boring 
in limestone, by Imitating the natural conditions as nearly as possible, and making 
such a hole with them. Mr. Robertson also, has kept the living Pholades in blocks of 
chalk, by the sea-side at Brighton, and has watched the progress of the work. They 
turn from side to side never going more than half-round in their burrow, and cease to 
work as soon as the hole is deep enough to shelter them; the chalk powder is q)eoted 
at intervals by spasmodic contractions from the branchial siphon, the space between 
the shell and burrow being filled with this mud. ( Joum. Conch. 1858, p. 81 1 .) It is 
to be remarked that the condition of the Pholades is always related to the nature of 
the material in which they are found burrowing; in soft sea beds they attain the 
largest size and greatest perfection, whilst in hard, and especially gritty rock, they 
are dwarfed in size and all prominent points and ridges appear worn by f^tion. No 
notice has been taken of the hypothesis which ascribes the perforation of rocks, foe., 
to ciliary action, because, in fact, there is no current between the shell or siphons and 
the wall of the tube. 
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has frequently a calcarious liningt wiHiia which the shell remains free; 
Teredina cements its valves to this tube when full-grown. The opening of 
the burrow, at first very minute, may become enlarged progressively by the 
friction of the siphons, whieh are furnished with a rough epithelium ; but it 
usually widens with much more rapidity by the wasting of the As 

the timber decomposes the shelly tubes of the Teredo vnd as the 

beach wears away the burrows deeper. 

Pholas, L. Piddodc. 

Mtgm. TholaSt a burrowing shell-fish, from yholeoy to bore. 

TgpCf P. dactylus, fig. 222. Ex. P. Bakeri, PL XXIII. fig. 19. 

Shell elongated, cylindrical ; dorsal margin protected by accessory valves ; 
paliial sinus reaching the centre of the shell. 

Animal with a large truncated foot, filling the pedal opening ; body with 
a fin-like termination; combined siphons large, cylindrical, with fringed 
orifices. 

* The common piddock is used for bait on the Devon coast ; its foot is white 
and translucent when fresh, like a piece of ice ; the hyaline siylA (p. 29) lodged 
in it, is large and curious. P. costada is sold in the market of Havannah, 
where it is an article of food. 



Fig 22. Pholas dactylus. Chalk, Sussex Coast. 

», nmbonal valves; p, post-umbonal valve; d, dorsal valve. 


P. dactylus has two accessory valves to protect the umbonal muscle, 
with a small transverse plate behind ; a long unsymmetrical plate fills up the 
space between the valves in the dorsal region. P. Candida and yarva have a 
single umbonal shield, and no dorsal plate; these differences are only of 
specific value. In P. crispata, L. {Zirfaa, Leach) the umbonal shield is not 
distinctly calcified, but there is a small posterior plate ; the surfiice of the 
valves is divided into two areas by a transverse furrow. 

Distr, 25 sp. U. S. Norway, Brit. W, Africa, Medit. Crimes, India, 
Australia, N. Zealand, W. America : — 25 fms. 

Fossilt 25 sp. (U. Lias — } Eocene — . XJ. States, Europe. The secondary 
hpeeies belong to the next group. 
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Pholadidea, Turton, 1819. 


P. papyraccB, PI. XXIII. fig. 20. 

BM globose-oblong, with b transverse furrow; anterior gape large, 
closed in adult by a callous plate ; 2 minute accessory valves in front of 

JnimmWKn fringed disk at the end of the oambiaid siphons, and b 
homy enp at their base. 

IHiir, 6 sp. Brit. N. Zealand, Ecuador. Low-tides — 10 fins. 


Suh^enara* Martesia (Leach) Bl. 1826. M. striata, PI. XXIIL fig. 21 
Valves lengthened behind, when full grown, by a plain border; uml^nal 
valves 1 or 2 ; dorsal and ventral margins often with narrow accessory valves. 
10 sp. W. Indies, Africa, India. IT. striata burrows in hard timbtt. M. 
terediniformis was found in cakes of floating wax on the coast of Cuba. 
(G. B. Sby.) M. australis in (fossil P) resin, on the coast of Australia, fif. 
rivicola in timber 12 miles from the sea, in Borneo, fif. scutata^ Eocene, 
Paris, lines its burrow with shell. 

J&uannetia (semicnudata) Desm. (Pholadopais, Conrad; Triomphalia, 
Sby.) Shell very short, sub-globose; right valve longest behind: anterior 
opening closed by a callous plate developed from the left valve overlapping 
the margin of the right valve, and fixed to the single nnsymmetrical umbonal 
plate. Ihstr, 3 sp. Philippines, W, America. Fossil, Miocene — . France. 

Para^holas, Conrad, P. bisulcata, PI. XXIII. fig. 22. Valves with 2 
radiating furrows. Distr, 4 sp. California, Panama, Torres Strts. 


Xilophaga, Turton. 

Etym. Xulon, wood, phago, to eat. 

Types, X. dorsalis, PI. XXIIL fig. 23 ; X. globosa, Sby. Valparaiso. 

* Shell globular, with a transverse furrow ; gaping in front, closed behind ; 
pedal processes short and curved ; anterior margins reflected, covered by 2 
small accessory valves ; burrow oval, lined with shell. 

Animal included within the valves, except the slender contractile siphons, 
which are famished with pectinated ridges, and divided at the end; foot 
thick, very extensile. 

2>wfr. 2 8p. Norway, Brit. S. America. Bores an inch deep, and across 
the grain, in floating wood, and timbers which are always covered by the sea. 

Teaeso (Pliny) Adanson. 

Type, T. Norvegica, PI. XXIII. figs. 26, 27. Syn, Septaria, Lorn. 

Shell globular, open in front and behind, lodged at the inner extremity of 
a burrow partly or entirely lined with shell; valves 8 lohed, concentrically 
striated, and with one transverse furrow; hinge-margins reflected in front 
marked by the anterior muscular impressions; umbonal cavity wiili a long 
curved muscular process. 









Fig. 228. tilM^^ranni Tertio Jfefwgieat maond ftf» 

Jmml w al Utfei ; mwitle-lobes united, thiokened^j^B^^ritih 
minute pedal openiug ; fbot saoker-liJce, with a ibliaceoue border; tiieera in* 
dnded in the vahres, heart not pierced by the intestine; mouth with pal|^ ; 
gilli long, oord»lihe, eitending into the siphonal tnbe; sipholw vuty kng, 
united nearly to the e«l» attached at the bifurcation and ftuniahed with S 
aheli^jiid}^ liylea ; ariieea fringed. 

is ordkiAy ^ sometimes feet; it destroys soft 

wood rapidly, and teak and oak do not escape; it always bores in the direc- 
tion of the grain unless it meets the tnbe of another Teredo^ or a knot in the 
timbefi;* In yiZ\-% it did great dainage to the piles in Holland, and 
oansad M.IM^I^^ metal sheathing, and broad-headed W nails hare 
been ifoiilttd insli dMmal hafrotecting piers and ship-timbers. The Teredo 
was drst recognised as a hiralve moIlaBc by Sellius, who wrote an elaborate 
treatise on the subject, in 1738. {Forbee.) > 

T* cormfortnii, Lam. is found burrowing in the husha Of Oocoa-unts uod 
other woo^ m the tropical seas ; its- tObes Ore. etfremely 

crooked ttid oontlttdd, for Want of space. The fossil wood and palm-fruits 
(Nipadket) of Sheppy and Brabant are mined in the same way. The tube of 
the giant Teredo (7. arenaria, Rumph. Rorcella, Lam.) is often a yard long 
and 2 inches in its greatest diameter; when broken across it presents a radi- 
ating prismatic structure. The siphonal end is divided lengthwise, and some- 
times prolonged into two diverging tubes. T, Noneegica and T, dentkiil0a 
are divided longitudinally and also concamerated by numerous, incomplotO 
transverse partitions, at the posterior extremity. 

T. bipalmulaia (Xylotrya, Leach) has the siphonal pallets elongaited and 
pennifonn (Pi. XXIII. fig. 28); a species with similar styles Oscars 
fossil wood of the Green-sand of Blackdown. 

IHHr, 14 Norway, Brit Black Sea; Tropics ;~119 fibs. ' ^ 

Foetil, 24 sp. lias — . IJ. States Europe. 

Sub^genuH, Teredina, Lam. T. personata, FI. XXIII. figs. 24, 25. 
Eoeeno, Brit. Erajice. Faivee with an accessory plate in front of the urn- 
bones; free whm yopong, united by their margins to the shelly tube wheu 
adult. The tube is soinetimes ooneamerated ; its siphonal end is often tr- 
eated; and the opening oontrao^ by a Hning which makes it hour-^^iaBs 
diaped, or six-h^ (fig. 25a.). ; ^ 


* TheUpSiationa of fbe Teredo snt|Mt€d to Mr. Brunei hli method of tunnelling 
the Tbamm. 
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MANUAL OF THE MOLLUSCS 13 

PLATE Xlll. 

The real hizr of each species is indicated hv the accompany mi; hue 

Doridula . 

I'AOV 

1 Don*! .Tohnslom, A andir Bril (lo^v-\^aler) IhO 

2 Goniodoris iioflosa, AInnt. sp Bril 1111 

3 Trio])a ehivij^era, Mull ‘-p. Bnl 101 

4, .Ec^iius jmneliliK'Ciis, D’Orh Bnt 101 

0 Polv'cra (|ua(lnliiu‘<‘i1a. Mull. ^]) Eiiri)])(' (Lauiin.irmii /one) 101 

0, hlalin aspeisii, A. and 11. Xorlhiimbeiland .... ... . 10^ 

T/ iiomtuhv, 

7 Tntoiiia jileheia, .L hnsl. Bnl. (Gorallnie /otn ' lll‘2 

S SeOlaa j elaiiica, L fpelai^ie) 103 

0 'retiivs finihnnia, L. Medil (pelai^iei 103 

10 Dendronotus nrhovosei M<4, M nil sp Bui. . ... .. 100» 

11. Polo coioTiala, Gm sp, Bnt 103 

n Loinaiiolus mannoratus, A. and 11. Ih'vonshire coast 101 

^ Ijoltthdif 

18. yEolis coronal a, l‘'orl)e'>. Brit. (Laiiiinariun /oin i 101 

1 L Glaueus Atlanticns, BI. Gulf-uecd Iianhs 105 

15. Emhlctonia piilchra, A. and IT. N. But 105 

16. Proctonotus inucroniferus, A. and 11. Duhliii Bay 105 

17. Herintea bifida, Mont. Bnt. Lit.— Larniiiariati zone 100 

18. Alderia modcMa, Loven Brit Salt-inar>l)cs 100 

TJmiada. 

10. Elysia viridis, Alont. sp. Brit 107 

20. Acteonia corrupjata (liead) A. and II.. Falmouth 107 

21. Cenia Cocksii, A. and II. Falmonih 107 

22. Limapontia nigra, Johnst. Brit 107 
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PLATE XIV. 

Opistho-branchiaia. 

\ . I’oniati'lla toruatilis, Ti. Brit 

2. ('\lin(lnt(vs acutii'i. Shy. Bath Oolite, Brit 

3, Actfonellii Jlciiaiixiana, D’Orb. L. Chalk, France 

1 Cinulia avellana, Brongn. U. Green-sand, Brit 

T) 'roruatiiia voluta, Qiio^ sp. J. Guam, Aiiufralia 

0. Hulla ampulla, L. L liulia 

7 {,A(yH) naueum, L. i Philippines 

8. Jiinteria viridis, Hang. Piteairii’b Id 

tL Accra bullata, Mull. Brit 

10. COiehna <‘.>lindiae('u, Mont. Brit 

11, Aplu'itruni aphistrc, li. s]). ^ Mauritius 

lii ScnphandcT lignariiis, L sp Bnt 

13. Ihilhea a})erla, L sp. Bnt 

Id. Aplysia (lepilans, (h\ brida, vSby.) Brit 

15 J tolabella viMTurosa, Cmel. .sp ^ Mauritius 

Id Lobigcr Plniippii, Kiulin Sicily 

17. Pli'ui obraiichus nicnibr.iiiaccus, Mont. -f. But 

1 8 I nibrclla luubcllata, DiUw [ Mauritius 

NtfHi'ofmrn c/uttfa . 

10. Carinarui cymbimn, Tj i. Medit 

30 ('ardi.ijH)da placenta, E. and S. Atlantic . 

31 Atlanta l\‘ronii, Lcs. 33, o[)crc. 33 try S. Atlantic 

31 ()x\g\rus Kcraudrc’iiii, Hang. 35, opcic. S. Atlantic 

3(). Hellcropliiua iniiinta. Shy. (Liult, Unt 

37. Bclh‘n)])lion bi-cariiiatus. Lev. ^ Caib Liiucstoue, Touniay 

38 cNpansus, Sby. 1 IT. Silnruui, Bnt 

30. Povccllia Pu/.osi, Jicv \ C’arb laniC'.tom , Bclgimii 

;U) Cy rtolitos oriiatus, C’tnirad. (cast) 4 Siliiiian, U Static... 

81. Ecculioinphalus Bucklaudi, Portl. i Siluiiaii, Tyionc 

7V/ ropoda. 

.13 Hyalca tridcritata, Gmcl. Atlantic - Mialit 

.83. (Tlcodora ])y ramnlata, Jj Atlantic 

3 4. Crcscis aciculnta, Hang. Atlantic 

35 (’uMcna coluninclla, Hang. S .Vllantic 

31) Vaginclla depressa, Bastcrot. ^ Miocene, Bordeaux . 

37 . FiUrybni Gaudicbaudi, Soulcyct. S Pacilie \llH.rley) 

3S. Psyche globidosa, Hang. N<-wfouudlaud 

30. Cy'inbulia jiroboscidca, Pcroii. Mcdit 

40. Ticdcmaiinia iVcopolitaiin, Chiaje. Alcdit 

41. Jiiinaciiia antarctica (J. Hooker 1 S. J^)lar Seas, 03*^’ — 4G’ 

43. Spinalis bulimoidcb, D’Orb. sp. Allaiiuc 

43 Chcletropis Iluxlcyi, Forbes. 4 . >S. E. Australia 

41 Macgillivraia pclagica, Forbes. 4 . C Byron, E Australia .. 

45. Clio borealis, Brug. Arclie Seas 

40 Piieumodcrnion violaccum, IVOrb. 4* Atlantic 

47 Spougio-braucha'a pustralis, D’Orb. 4 * ^ Atlantic, Falkland 

4S. Tnchocyelus Dumcrilii, Esich. South Seas 

40, Pelagia alba, Q. and G. Amboiiia 

50. Cymodocea diaphaua, D’Orb. Atlantic* 
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PLilTE XV. 

All, except those marked *, are dorsal views. 

Terelratnhdie. pa or 

1. Terebratula maxillata, Shy. Bath Oolite, England 

2. diphya. F. Col. h Alpeiikalk, Tyrol 21:) 

3. Terebratultua cnput-serpciitis, L. Norway — Mcdit 210 

4. V aldheimia australis, Unoy. -f. Port Jackson 210 

5. impressa, Biich. Oxford clay, England 210 

0 Lyra Meadi, Cmnb. 1810. 1. U. Green-sand, England 217 

7. Tcrcbratella Magellanica, Chemn. § Cape Horn .... 21 7 

8. Trigonoscmiis Palissn, Woodw. Chalk, Belgium .217 

9. Megcrlia tiuncata, Lam. f. Medit . ... 210 

10. Argiope dccollaUi Clicinn. f. Medit ... 220 

11. Thccidium radians, Broiign. Chalk, Belgium . 221 

12. * liuTuglyphicnm, l)efr. (inleiior.) Chalk, Belgium . . 221 

13. Stringoccphalus Bartini, Defr. var. Devonian, Europi* 222 

Sjnnfertda'. 

Jl. Spirifeia Walcotti, Shy. I Lias, Bath 223 

15. (''yrtia exporreela, ^^abl. ‘D Silurian, Europe 223 

10. Athyns lamellosa, Tit'v. Curb, limestone, N. Aimsr. — Euiojie 221 

17. Dneites gryphub, Sclil. 2 Devoman, Belgium . . . 227 

ltlii/nrkouel/tda\ 

1 8. *llhjnchonella acuta, Sby. •§• J a as, Europe ... . . 220 

19. I'urcillata, Bueh. Idas, Europe .. 220 

po spiHosa, .Sehl ^ Inf Oolite, Em ope . . 22<1 

21. At r\ pa reticularis, L. sj). Sil -Devon. N. Arner. — Europe 227 

22. Pentauiciub Kniglitii, Sb^ ^ Siluiiau. 227 

Of UiLdiv 

23 Ortliis ru.stica, J Shy. 5. li Silurian, Europe 229 

21 *Stroj)homeiia rhomboidalis, Wahl. I Silurian, N. Amer. — 

Europe 2.10 

25. Lcptu’ua liassiiia, Buueli. f. Liab, Europe 231 

20. Caleeolu saudalina, Lam. 1. Devonian, Europe 232 

rrodtfcfido'. 

27. Producla horrida, J. Sby. 1. Magu limestone, Europe 2.33 

28. * probosculea, Vern. L Carb limestone, Belgium 233 

29. Clionetcb striaiclla, Dalin. D. Silurian, Europe 23.5 

Craniadte 

30. Crania Ignabergcnsis, Retz. Chalk, Sweden 230 

Disci md(F. 

31. Disci na lamellosa, Brod. Peru 237 

Lingulidtc 

3*2. Liugula anatina, Lam. i. Philippines 230 
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PLATE XVI. 

Oatreida, 

1. Ostrea diluvianaj Gtndm. Cbalk-iiiar]» Brit 

2, (JSxoffi/ra) conica^ Sby. f. U. Grecn-aaad, "Wilta 

8. Anomia AcheeiiB, Gray, f . Knracliee, Sciude 

4 Plaonnomia macrosohisma, Desh. California 

5. Placona sella, Gm. sp. k- China 

6. placenta, L. (yonng.) N. Australia 

7. Carolia placnnoides, Cantr. (hinge.) Tertiary, Egypt 

8. Pecten plica, L. f. China 

9 {Hemi^pecien) Forbesianus, Ad. f. Sooloo Sea, 14 fms. ... 

10. {Hinnites) pusio. Pen. f. Brit 

11. Lima squamosa, Lam. China 

12. — {Fla^iostoma) cardiiformis, Sby. Bath Oolite, Brit 

13. {Idmatula) sub-auriculata, Mont, Brit. 

14 (Zimtta) strigilata, Brocchi sp. Pliocene, Italy 

15. Spondylus princeps, Gmel. i. Sooloo Sea 

16. {Pedum) spondyloides, Gml. f. Bed Sea 

17. Plicatula cristata, Lam, f. W. Indies 

Aviculida, 

18. Avicula hinmdo, L. i. Mcdit 

19. ■ " ■ {Meleagrina) margaritifera, L. sp. i. C^lon 

20. {Malleus) yulgaris, Lam. i. China 

21. {VtUsella) lingulata, Lam. Bed Sea 

22. Poaidonomya Becheri, Bronn. Carb. Hesse, Brit. 

23. Piima squamosa, Lam. 3^. Hedit 

24. Crenatula viridis, Lam. Chinese Seas 


adductor impresrions. 
p, pedal muscles. 
g, suspensors of the giUs. 
byssal foramen or notch. 
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PLATE XVII. 

* The figures marked are left valyes ; (interiors). ' 

PAGE 

1. Oervillia anceps, Besh. !•. Neocomian; Brit 262 

2. Pema ephippium, L. i. W. Indies I......... 268 

* 8. Inooeramos soloatus, Park. }. Gault, Brit 268 

]ifytiluia» 

4. Mytilus smaragdinus, Chemn. i. India 264 

6. Modiola tulipa, Lam. i. Brit 266 

6. pelagica, Porbes. 1. S. Atlantic 266 

7 . lithophaga, L. k* Medit. 266 

8. Crenella discors, L. Brit. 260 

9. Dreissena polymorpha, Pallas, Brit 266 

Arcadee. 

10. Area granosa, L. f. Australia 267 

11. pexata, Say. S. Carolina 267 

12. {Bysso^ared) Nose, L. f. Medit 267 

13 . zebra, Sw. i. Australia 267 

14. Cucullaea concamerata. Martini, i. India 268 

15. Macrodon Hirsoneusis, D’Arcb. sp. Bath Oolite, Brit 268 

16. *PectunGalus pectiniformis, Lam. }. India 268 

17. *Limop8i8 aurita, Broc. sp. Crag, Suffolk 268 

18. Nucula Cobboldiffi, Sby. f. Crag, Norwich 269 

19. ’*'Nuculina miliaris, Besh. Eocene, Paris 269 

20. *Leda caudata, Bonov. Brit 260 

£!.♦ (Toldia) myalis, Couthouy. f. Crag, Norwich 270 

22.'''Sol^ella Norrisii, G. Sby. f. Valparaiso 270 

28, r~ omata, G. Sby. sp. f. Miocene, Patagonia 270 

Triffoniada, 

24. ’^Trigonia costata, Park. k. Oolite, Brit 271 

25. Myophoria decussata, Munst. sp. Trias, l^roL 272 


26. Verticordia cardiiformis, Wood. f. Crag, Suffolk 804 
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PLATE XX. 

(All the interiors are right valves.) 

CyprinidcB. 

PAGE 

1, Astarte sulcata, Da Costa. Brit 299 

2. Circe oorrugata, Chem. Red Sea 299 

8 . Isocardia cor. L. Brit 800 

4. Cypricardia obeaa, Reeve, i. ludia 300 

5. Cardita calyculata, L. S. Africa 308 

[Venericardia) W. Africa 808 

Venerida. 

7. Veuus paphia, L. W. Indies 804 

8 . Cythereadione, L. J. W. Indies .* 805 

9 . picta, Schum. f. China 805 

10 . — {Trigona) tripla, L. f. W. Africa 305 

11 . irregularis, Baster. J. Miocene, Bordeaux 326 

1 2 . Artemis exoleta, L. Brit 826 

1 8. Lucinopsis undata, Pennant sp. Brit. 826 

14. Tapes pullastra, Wood. |. Brit 826 

15. Venerupis exotica, Lam. N, Australia 327 

16. Pctricola lithophaga, Retz. Medit. 827 

17 . pholadiformis, Lam. #. New York 827 

18. Glaucomya Chinensis, Gray. China 827 


19. Capsularugosa, Lam. sp. k, N. Australia 811 
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PLATE XXL 

(All the interiors are rigU valves.) 

Mactrida» 

PAGE 

1. Mactra stultorum, L. J. Brit 308 

2. Gnathodon caneatns, Gray. i. New Orleans 308 

3. lutraria oblonga, Gmd. Brit 309 

4. Crassatella ponderosa, Gmel. sp. i. Australia 209 

Tellitiida. 

5. Tellina Kiigua-felis, L. i. Antilles 310 

5, camaria, L. Antilles 310 

7. planissima, Anton. India. [T. rosea^ Sby.) 310 

8. Biodouta fragilis, L. f . Galway 310 

9. Psammobia Ferroensia, Chemn. Brit 311 

10. squamosa, Lam, Borneo 811 

11. Semele reticulata, Chemn. Antilles ; 312 

12. lamellosa, G. Sby, Bahamas 312 

13. {Sifndosmyd) alba. Wood. Brit 312 

14. Scrobiculaiia piperata, Gm. sp. i. Brit 812 

15. Mesodesma glabratum, Lam. Ceylon 818 

16. {Domeilla) donacium, Lam. J. Peru 818 

17 (Anapa) Smithii, Gray. Tasmania 818 

18. Ervilia nitens, Mont. Antilles 818 

19. Donaz denticulatus, L. Antilles 318 

20. (Iphigenia) Brasiliensis, Lam. i. Antilles 814 

21. Galatea reclusa. Bom sp. i. E. Nile 814 

22. Tancredia extensa, Lycett. i. Oolite, Brit , 298 
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PLATE XXn. 

* The figures marked are Itft yalves (interiors) 

TeUinida, 

PAGE 

1. Sangiinolaria livida^ Lam. i. N. Australia 811 

2. . diphos, Ckemn. J. India 311 

3. orbiculata, Wood, S. America 811 

Solenida^ 

4. Solon siliquc^ L. i. Brit 315 

5. Cultdlus lacteus, SpengL Tranquebar 815 

3. {CeraU»9olen) legumen, L. f. Brit 815 

7, {Machard) politus Wood. J. India 316 

8. Solecurtus strigilatus, L. ). W. Africa 816 

2. — CaribsBus, Lam. t. U. States 816 

10. {Novaculind\ Gangeticus^ Bens. TJalcutta 817 

Myaeidcp^ 

11. Thetis hyalinai Sby. sp. }. China 319 

12. Panopsea Americana^ Conrad, i. Miocene, Maryland 819 

13. *Sazicaya rugosa, L. }. Brit. — Kamtschatka 820 

14. Olycimeris siliqua, Chemn. ). Arctic America 820 

AnaUnida, 

15. ’^Pholadomya Candida, Sby. W. Indies, 822 

16. Gk>niomya literata, Sby. i. Oolite, Brit 822 


17* Sokmya togata, Poli sp. i. Medii 


271 
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PLATE XXIII. 

• The interiors marked are valves. 

Jfyoou/tf. 

PAGE 

L*Mya truncate, L, 4. Brit 817 

2. Cwbula sulcata, Lam. W. Africa 817 

8. {Potamomya) labiate, Maton sp. Buenos Ayres 818 

4. — (Sphenia) Binghami, Turt. Brit 818 

6. Nesera cuspidata, Olivi. Brit 818 

6. Anatinella Candida, Chemn. f . Ceylon 309 

AnaUnida, 

7. Anatina subrostrata, Lam. i. India 821 

8. Cochlodfisma prsetenue, Mont Brit 821 

9. Thracia pubescens, Fult k. Brit 822 

10. ^Lyonsia Norvegica, Chemn. sp. }. Brit 828 

11. Pandora rostrate, Lam f. Guernsey 824 

12. Myodora brevis, Stutch. New South Wales 824 

13. Myochama anomioides, Stutch. New South Wales 824 

14. Chamostrea albida, Lam. sp. i. New South Wales 825 

Goitrochanida. 

15. Gastrocheena modiolina, Lam. Galway 825 

15a. — gp. siphonal orifices, in U. Green-sand, Haldon, 

Devonshire 326 

18 . mumia, Spengl. f. Indie 826 

1 7. Clavagella badllaris, Desh. i. Pliocene, Sicily 826 

18. Aspergillum vaginiferum, Lam. i. Red Sea 827 

Pholadidie. 

19. Pholas Bakeri, DedL f. India 828 

20. {Pholadidea) papyracea, Solr. f. Brit. 829 

21. — — — {Marteddi striata, L. W. Indies 829 

22. {Parapholai) bisulcata, Conrad. California 829 

28. Xylophaga dorsalis, Turt. Brit 829 

24, 25. Teredina personate, Lam. London day, Bognor 830 

25a. sij^onal orifice 

26. *Teredo Norvegica, Spengl. Brit 829 

27 . — fiponal end of Uie tube, broken to show septa. 

28. — bi-pennata, Tort, (styles) Brit $80 
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PLATE XXIV. 

(Tunicated MoPusca described in the Supplement.) 
Aacidiada, 

1. Molgula tubulosa, •Hathke. N. Brit. 

2. Cynthia papillosa, Brug. sx), Medit. 

3. Felonma glabra, Forbes, f. N. Brit. 

4. Chelyosoma Macleaytinum, Brod. i. Greenland. 

5. Boltenia pedunculata, M. Edw. New Zealand. 

Clavcllimdts. 

6. Clavellina lepadiformis, O. F. Mull. North Sea. 

7. Perophora Listen, Wiegm. f. Brit. 

Boriyllida, 

8. Botryllus violaceus, M. Edw. f . France. 

9. *Botrylloide8 rotifera, M. Edw. France, N. Coast. 

10. ’^Didemnium gelatiuosuns, M. Edw. France. 

11. ^Eucoclium hosintiolum, Sav. Medit. 

12. *Di8tomu8 fuscus, M. Edw. France. 

13. Diazona violacea, Sav. Ivica, Medit. 

14. Apiidium lobatum, Sav. 1. Gulf of Suez. 

15. Polyclinum constellatum, Sav. Red Sea. 

16. Parascidium flavum, M. Edw. i. France. 
IT.^Amoraecium argus, M. Edw. France. 

18. proliferum, M. Edw. (larva), France. 

19. Synoecium turgens, Phipps, Spitzbergen. 

20. Sigillina australis, Sav. i. Australia. 

Pyrosomida. 

21. PyroBoma giganteum, Jjesneur, 4 . Atlantic. Medit. 

Saljoida, 

22. Salpa maxima, Forsk. Medit. Atlantic. 

23. Doliolum denticulatum, Q. and G. f. New Zealand, 

24. Appendicularia flabellom, Chamisso. f . New Guinea. 

* Maguifled figujrai of soldi separated firont the oemmon man. 
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which selections may be made. — A. Collection, illustrating 100 
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GSOLOaY. 

Fxksoks wisliing to become acquainted ?ntb this interesting branch of 
Science will find their studies greatly facilitated hy means of elementary col- 
lections, which can be had at Two, Five, Ten, Twenty, or Fifty Guineas each. 

A Collection for Five Onineas, which will illustrate the recent wor]G%j0n 
Geology, contains 200 Specimens in a Mahogany Cabinet with 5 trays, viz,; — 

Minerals which nre the components of rocks, or occasionally imbedded 
in them : — Qiuvtz, Agate, Calcedonj, Jasper, Garnet, Zeolite, Hornblende, 
Angite, Asb^ns, Felspar, Mica, Talc, Tourmaline, Calcareous Spar, Fluor, 
Selenite, Baryta, Strontia, Salt, Sulphur, Plumbago, Bitumen, &c. 

Metallic Ores:— Iron, Manganese, Lead, Zinc, Copper, Anti- 
mony, Silver, Gold, Platina, &c. 

Bocks Granite. Gneiss, Mica-slate, Clay-slate, ^Porphyry, Serpentine, 
Sandstones, Limestones, Basalt, Lavas, &c. 

Fossils from the l^ndeilo, Wenlock, Ludlow, Devonian, Carboniferous, 
Lias, Oolite, Wealden, Chalk, Plastic-clay, London-clay, and Crag Form- 
ations, &c. 

Mr. TENNANT gives Private Instruction in Mineraloot, with a view 
to facilitate the study of Geoloot, and of the application of Mineral substances 
in the Art^t illustrated by an extensive Collection of Specimens, Models, &c. 

SOPWlTH*S GEOLOGICAL MODELS, 

In Sets from £2 to £5 each, with letter-press description. 

An extensive assortment of Minerals, Shells, and Fossils ; together with 
all the recent Works relating to Mineralogy, Geology, Conchology, and 
Chemistry ; and also Geological Maps, Hammers, Blowpipes, Acid Bottles, 
and every requisite for the Student in Geology, can be supplied by 

J. TXNK AlfT, Mineralogist to Her Majesty, 149, STBANB, LOHBOK 

CONCHOLOGY. 

B. DAMON, of Weymouth, Dorset, with a view to facilitate the study 
of this interesting; branch of Natural History, supplies Elementary and other 
Series of Shells ulUstrative of “ Woodward’s Manual of the Mollusca,” at 
reduced rates. 

A Collection of 100 Genera, named and perfect, for SOs. 200 ditto. 
800 ditto. 

Pitto of 500, 1000, and 2000 Species equally reasonable. 

BBITISH SHELLS. 

B. D., favoured by the prolific nature of the Dorsetshire and neigh- 
bouring coasts, is enabled to offer careftiUy named Collections of 100 Brttitk 
specimens, and several of each, for £2 12s. fid. 200 ditto, 
£fi 6s. 800 ditto, £12 128. An Elementary Collection of British Shells, 

of 50 species, perfect, and containing more than 100 Shells, for 15s. 

Speoimras aaf^y transmitted by post. — List of British Shells, price fid. 
Neat Labets for British Shells — also lists of Forei^ Shells for lahelUng, 
8d. per 100 names. Ditto for Bossil Shells, Generic Labels. 

Improved Ihredges fbr coUeoting Shells, Zoophytes, &o. 

BETFISH FOSSILS. 

Saurian remains — Pentacrinites—Ophiune— Hah— Shells, &c. &c. 
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